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PREFACE

This Basewide Groundwater Sampling and Analysis Program Annual Report (Annual Report)
was prepared for the Air Force Center for Environmental Excellence (AFCEE) to describe the
basewide quarterly groundwater monitoring events conducted at Naval Air Station Fort Worth
Joint Reserve Base (NAS Fort Worth JRB), Carswell Field, Texas dEwing 2000. The work has
been conducted under Contract Number F41624-95-D-8005, Delivery Order 33, issued to
HydroGeoLogic, Inc. (HydroGeoLogic). The AFCEE Contracting Officer's Representative is
Mr. Don Ficklen. HydroGeoLogic's Project Manager is Mr. Todd Harrah.

Activities described in the Annual Report were performed in accordance with HydroGeoLogic's
Final 2000 Basewide Groundwater Sampling and Analysis Plan (GSAP) (FlydroGeoLogic,
2000b), the Final 2000 Basewide Quality Assurance Project Plan (HydroGeoLogic, 2000c), and
AFCEE-approved modifications.

US Air Force Center for Environmental Excellence
MDcIIvcr.bjn'fr5CEE\Do33\QI.QI 578 dOe I HydroCtoLogic Inc 2/2/UI
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DRAFT FINAL

BASEWIDE-GROUNDWATER SAMPLINGANWANALYSIS PROGRAM
• 2O0O:ANNUAL REPORT

s1hvn1cE_[; L - crNAS FORT WORTH,JRB TEXAS' 1- rM- (p') p'1 •_4)t.1...:..fl\_J ..Ij
1.0 INTRODUCTION r ?'tM

4. nFt
!&i- iij- \ . ,P—;J'flQ c6;-i

Groinawat7i6thtoring at-Naval Air Station 'Fort Worth Joint Reserve'Base (NAS F6rt Worth
JRB), Ts ?Figure 1.1) has been perfoñfied to. provide a basis forrdeveloprndnt and
implémentatibnofiremedialacttdn's undertheYAir, Force Installation Restoration Prograrii. This- ———-———----- -'-- ii _n-'e oft —I

p report surnni1dtizs the 1three.scheduled quaiterly 'sampliig)terents for 2000, perfoqned iq
accdrdanbé, with the Final 2000 Baséwide. (iroundwaidr Sampling and Analysis Plan (GSAP)

? (HydroGeoLoië;1nc:t-[HydroGeoLogic], 2000b) aba the FinaL Basewide Qualit4issurancé
,tL:-4ie. I

Project elan (QAP),(HydroGeoLogi�,2000c). Sampling'asnoconductekLdunngJanuary
2009 Quarterly groundwater sampling vents 'are eonducédjmonitor the presence an extent
of groundwatercontaminatioirand potential surfacez water contamination at NAS Fort Worthr- *2s,Ln. -

a r -•--- ,1.r {tnbi) - .-. b,t-',4vl
1.1 PURPOSE OF THE ANNUALREPORT - -' t:--i •'

C. .
The purpose of this Annual Report is to summarize and interpret-the results oCthet2000 quarterly
groundwater sampling program aVNAS ForA/orth JRB Ibe interpr&atton inludeg' 'aluatin
the data for any trends and determining whether or not the objectives of the 2000 OSAP were
met (FlydroGeoLogic, 2000b). Although the Annual Report summarizes the data for all three
quarters of groundwater sampling performed in 2000, the report provides a detailed description
of the October 2000 sampling event in lieu of a separate quarterly monitoring report. The results
of the April and July sampling events were presented indiyidually in the quarterly report

j published previously (1-lydroGeoLogic, 2000h; and'Hyd?OGeoLogic, Q0OI).
I

II.-(IT
•I•

1.2 GROUNDWATER MONITORING pBJECTIVES FOR 2O00 l
- r

The objectives for the 2000 GSAP were esta1ished td hsure that adequate dati were collectea
for the evaluation of the critical exposure pathã3?& invo1vin gruidwat?r.r-Tiie objectives alsb
address the mandatory monitoring requirements foPthree units, which have proposed dr
approved remedial action plans (RAPs). #
1.2.1 GSA? Objectives

I .Irrr. nO

—I-- $— t-Ifl fl-a..a.t-n,—._.._.w_- ,-r'I
A basewide groundwater sampling and analysis program was initiated for NASFort Worth JRB
in April 1993?o address groundwater contamination ssociated with varitcu blid.waste

r management units (SWMUs) and areas of2concern (AO€s) identified on thê base. $iirieteeh
been implemented to date:, April 1995, July 1995, October

r fk3#J 7 IMID f xwda— —, —S-- -t .tt ... fl 4_n .-,c- a..=--•4:- - &--I- — - . - fl:I%- fl C - —-W • )#) n—j

US. Air Force Center for Environmental Excellence
Ad W.ftveraMesWFCEaDOjJtROI-OI 58dir I — i HydrootoLogic Inc 212/UI
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1995, January 1996, January 1997, April 1997, July 1997, October 1997, January 1998, April
1998, July 1998, October 1998, January 1999, April 1999, July 1999, October 1999, April 2000,
July 2000, and October 2000.

The 2000 GSAP monitoring objectives, listed below, were based on the findings of previous
investigations, and the current understanding of the remediationlassessment plans required for
the year. These monitoring objectives were developed specifically for the 2000 quarterly GSAP
and are listed below:

Critical Groundwater Exposure Pathways Evaluation - collect data to investigate: (1)
potential exposure to groundwater sources used for drinking water; and (2) on-site and
off-site exposure to surface water bodies;

• Additional Source and Plume Delineation - define horizontal or vertical migration of
contamination associated with miscellaneous hot spots and potential source areas where
data are not currently available; and

• Natural Attenuation Monitoring - collect data to determine the extent that natural
attenuation of trichloroethene (TCE) is occurring.

1.3 SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN

Since 1942, most hazardous waste generated through operations and activities at the base has
been disposed of in landfills, reused on base, or processed through the Defense Property Disposal
Office for off-base recycling or disposal. Since 1984, many of these sites (which include
landfills, fire training areas, oiL/water separators (OWS), and evidence of spills at waste
accumulation areas) have been investigated. A total of 68 SWMUs have been identified at the
base. Many were addressed as part of a Resource Conservation and Recovery Act (RCRA)
Facility Assessment conducted for what was then Carswell Air Force Base (AFB) (A.T.
Kearney, 1989), with additional SWMUs added later via letters from the Texas Natural Resource
Conservation Commission (TNRCC). Additionally, 19 AOCs were identified in either
Hazardous Waste Permit HW50289 for Carswell AFB issued by the TNRCC (formerly Texas
Water Commission [TWC]) on February 13, 1991 (TWC, 1991) or by individual letters from the
TNRCC. A number of the SWMUs and AOCs identified have been determined to require no
further action (NFA) and are currently considered closed by the TNRCC (TNRCC, 1995). All
SWIvIUs and AOCs are listed on Table 1.1 and Table 1.2, respectively, and the locations of the
active SWMUs and AOCs are shown on Figure 1.2.

Portions of the facility are subject to Air Force Base Realignment and Closure (BRAC)
management, while other portions are managed by the Air Force Center for Environmental
Excellence (AFCEE) under the Environmental Restoration Account (ERA). These management
responsibilities are also included on Table 1.1 and Table 1.2.

US A Zr Force Center for Environmental Excellence
Al D.I,vE.'o6icsAtCLLt[)O33lROI-OI j& Joe 1—3 HydroctoLogic Inc 212/01
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Table 1.1
Solid Waste Management Units at NAS Fort Worth JRB, Texas

rj: :t: W/
I Pathological Waste Incmerator (NFA) * BRAC

2 Pathological Waste Storage Shed (NFA) BRAC

3 Metal Cans (NFA) BRAC

4 Facility Dumpsters (NFA) BRAC

5 Building 1627 Waste Accumulation Area for Building 1628 ERA

6 Building 1628 Wash Rack and Drain ERA

7 Building 1628 Oil/Water Separator (NFA) ERA

8 Building 1628 Sludge Collection Tank (NFA) ERA

9 Building 1628 Work Station Waste Accumulation Area (NFA) ERA

10 Building 1617 Work Station Waste Accumulation Area (NFA) ERA
11 Building 1618 Waste Accumulation Area for Buildings 1617 and 1619 ERA

12 Building 1602 Former Waste Accumulation Area ERA

13 Building 1710 Visual Information Center Work Station Former Waste Accumulation ERA

14 Building) 060 Bead Blaster Collection Tray (NFA) BRAC

15 Building 1060 Paint Booth Vault (NFA) BRAC

16 Building 1059 Waste Accumulation Area (NFA) ERA

17 Landfill No 7 ERA

18 Fire Training Area No I (NFA) BRAC

19 Fire Training Area No 2 ERA

20 Waste Fuel Storage Tank ERA

21 Waste Oil Tank ERA

22 Landfill No 4 BRAC

23 Landfill No.5 BRAC

24 Waste Burial Area BRAC

25 Landfill No 8 ERA

26 Landfill No 3 ERA

27 Landfill No l0(NFA) ERA

28 Landfill No.1 ERA

29 Landfill No 2 ERA

30 Landfill No.9 ERA

31 Building 1050 Former Waste Accumulation Area ERA

32 Building 1415 Waste Accumulation Area for Building 1410 ERA

33 Building 1436 Waste Accumulation Area for Building 1420 (NFA) ERA

34 Building 1194 Former Waste Accumulation Area (NFA) ERA

35 Vehicle Refueling Shop (Building 1194) Oil/Water Separation System ERA

36 Building 1191 Former Waste Accumulation Area ERA

US Air Force Center for Environmental Excellence
Al iDeF,vrnAFesIAFCFEV)0331R01-O/ 5*8 dcc 14 HydroGcoLog,c Inc 2J2J0I
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Table 1.1 (continued)
Solid Waste Management Units at NAS Fort Worth JRB, Texas

US Air Force Cent erfor Environmental Excellence
Ad Dei',verabIest4JCTJlOOJJWOJ'O/ .5"Sd I_S HydroGcoLogtc, Inc VZ'OI

2q34

!tS NM1U?
37 Vehicle Maintenance Shop (Building 1191) Oil/Water Separation System ERA'

38 Building 1269 Polychlormated Biphenyl Transformers Building (NFA) BRAC

39 Building 1643 Former Waste Accumulation Area (NFA) ERA

40 Building 1643 Oil/Water Separation System ERA

41 Building 1414 Oil/Water Separation System, Field Maintenance Squadron Aerospace ERA

42 Building 1414 Former Waste Accumulation Area (NFA) ERA

43 Building 1414 Non Destructive Inspection Waste Accumulation Point (NFA) ERA

44 Building 1027 Oil/Water Separation System at the Aircraft Washing Hangar ERA

45 Building 1027 Waste Oil Tank Vault ERA

46 Building 1027 Waste Accumulation Area (NFA) ERA

47 Building 1015 Jet Engine Test Cell Oil/Water Separator ERA

48 Building 1048 Fuel Sysiems Shop Floor Drains (NRA) ERA

49 Aircraft Washing Area No I ERA

50 Aircraft Washing Area No.2 ERA

51 Central Waste Holding Area/Waste Accumulation Areas 1187 and 1189 ERA

52 Building 1190 Oil/Water Separation System ERA

53 Storm Water Drainage System ERA

54 Storm Water Interceptors ERA

55 East Gate Oil/Water Separator ERA

56 Building 1405 Waste Accumulation Area (NFA) ERA

57 Buildings 1432/1434 Waste Accumulation Area (NFA) ERA

58 Pesticide Rinse Area (NFA) BRAC

59 Building 8503 Weapons Storage Area Waste Accumulation Area BRAC

60 Building 8503 Radioactive Waste Burial Site BRAC

61 Building 1319 Waste Accumulation Area for Building 1320 ERA

62 Landfill No 6 ERA

63 Entomology Dry Well (NFA) ERA

64 French Underdrain System ERA

65 Weapons Storage Area Disposal Site (NFA) BRAC

66 Sanitary Sewer System BRAC

67 Building 1340 Oil/Water Separator ERA

68 POL Tank Farm ERA

Notes.
OPR - Office of Primary Responsibility
BRAC - Base Realignment and Closure
ERA - Environmental Restoration Account
NFA - No further action
POL - Petroleum, oil, and lubricant
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Table 1.2
Areas of Concern at NAS Fort Worth JRB, Texas

Zc -" tiYt'€rjr' 4r-" —--t aStt 4

¶flC
1 Former Base Service Stationl Former Base Gas Station ERA

2 Airfield Groundwater Plume ERA

3 Waste Oil Dump (NFA) ERA

4 Fuel Hydrant System ERA

5 Grounds Maintenance Yard BRAC

6 RV Storage Area (NFA) ERA

7 Former Base Refueling Area ERA

8 Aerospace Museum BRAC

9 Golf Course Maintenance Yard (NFA) BRAC

10 Buildmg 1064 Oil/Water Separator ERA

11 Building 1060 OilI Water Separator ERA

12 Building 4210 Oil/Water Separator ERA

13 Building 1145 Oil/Water Separator ERA

14 Unnamed Stream BRAC

15 Storage Shed Building 1190 (NFA) ERA

16 Family Camp (NFA) BRAC

17 Suspected Former Landfill ERA

18 Suspected Former Fire Training Area A ERA

19 Suspected Former Fire Training Area B ERA

US Air Force Center for Env,ron,nental Excellence
U DtI,wrab)esWFCEEU)O33RoI-Oi 58gtc 1—6 HydroGeoLog'c Inc 2/2/Oi

Notes
OPR
BRAC
ERA
NFA

- Office of Primary Responsibility
- Base Realignment and Closure
- Environmental Restoration Account
- No further action
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1.4 GROUNDWATER MONITORING ACTIVITIES CONDUCTED IN 2000

Since the publication of the 2000 OSAP, a number of activities have taken place at NAS Fort
Worth JRB related to groundwater monitoring; these activities are summarized in Table 1.3.
Table 1.3 also provides a brief description of the anticipated monitoring activities to be
conducted in 2001 as part of the ongoing and/or proposed remediation/assessment efforts. The
reader should refer to the documents listed under each activity in Table 1.3 for additional
information on the specific monitoring objectives and activities. The following is a summary of
the groundwater monitoring conducted in 2000:

1-lydroGeoLogic performed three rounds of quarterly groundwater sampling as part of the
basewide groundwater sampling program. Between seventeen to nineteen monitoring
welts were selected in and around the north and south lobes of the regional TCE plume,
as well as locations required for regulatory compliance issues;

Jacobs Engineering (Jacobs) conducted semi-annual sampling (April and October events)
of twenty-four monitoring wells, 16 are located at Air Force Plant 4 (AFP 4) and 8 are
located on NAS Fort Worth JRB surrounding the TCE plume to ensure no off-site
migration of contaminants;

• ElydroGeoLogic conducted semi-annual sampling (April and October events) at AOC 4
simultaneously with the GSAP. Seven monitoring wells were selected to monitor volatile
organic compounds (VOCs) under the long-term monitoring (LTM) program; and

• HydroGeoLogic conducted semi-annual sampling (April and October events) at SWMUs
68 and AOC 7, in accordance with the RAP. Nine monitoring wells were sampled
simultaneously for VOCs with the GSAP;

• HydroGeoLogic conducted semi-annual sampling (April and October events) at AOC I
simultaneously with the GSAP. Nine to ten monitoring wells were sampled for VOCs.

US Air Force Center for Environmental Excellence
M U)ehwrablesL4FcEEUjOJ3tRof-o1 ssdoc 9 HydrootvLogic, Inc 2/2/0!



C
.,,

 p 1 0 I 

T
ab

le
 1

.3
 

Su
m

m
ar

y 
of

 R
ec

en
t a

nd
 A

nt
ic

ip
at

ed
 G

ro
un

dw
at

er
 M

on
ito

ri
ng

 A
ct

iv
iti

es
 a

t N
A

S 
Fo

rt
 W

or
th

 J
R

B
, T

ex
as

 

-i
 

D
oc

ui
ne

nt
at

zo
 of

 
Pi

ie
cU

A
dM

tli
s 

- 
D

es
cn

pt
io

n 
of

 
Pr

oj
tc

t/A
ct

iv
itf

 

: 

C
oi

tr
ac

to
i 

' 

20
00

 G
ro

un
dw

at
er

-R
el

at
ed

 
A

tiv
iti

és
' 

- 
A

nt
ic

ip
at

et
h2

00
l4

t 
G

ro
un

dw
at

&
r.

R
e1

ai
ce

d 

F
in

al
 R

em
ed

ia
l A

ct
io

n 
Pl

an
 f

or
 

th
e 

R
is

k-
B

as
ed

 R
em

ed
ia

tio
n 

of
 

S
W

M
U

 68
 a

nd
 A

O
C

 7
 (

PO
L

 
T

an
k 

F
ar

m
) 

[P
ar

so
ns

, 1
99

7]
 

Se
m

i-
in

nu
al

 lo
ng

-t
er

m
 

m
on

ito
ri

ng
, 

l-
ly

dr
oG

eo
L

og
ic

 
F

in
al

 S
ite

 A
ss

es
sm

en
t R

ep
or

t 
w

as
 

su
bm

itt
ed

 t
o 

th
e 

T
N

R
C

C
 i

n 
A

ug
us

t 
20

00
 

S
em

i-a
nn

ua
l 

gr
ou

nd
w

at
er

 s
am

pl
in

g 
of

 9
 w

el
ls

 fo
r V

O
C

s p
er

fo
rm

ed
 i

n 
20

00
 

S
ub

m
it 

a 
20

00
 A

nn
ua

l R
ep

or
t 

to
 A

F
C

E
E

 in
cl

ud
in

g 
a 

C
lo

su
re

 

R
ep

or
t 

N
o 

ad
di

tio
na

l 
sa

m
pl

in
g 

pl
an

ne
d.

 

C
or

re
ct

iv
e 

A
ct

io
n 

P
la

ns
 f

or
 A

O
C

 
1 

(B
as

e 
S

er
vi

ce
 S

ta
tio

n 
an

d 
B

as
e 

G
as

 S
ta

tio
n)

 

[IT
 C

or
po

ra
tio

n,
 
I 9

97
b,

 I
 99

7c
] 

S
em

i-a
nn

ua
l 

lo
ng

-t
er

m
 

m
on

ito
rin

g,
 

1-
ly

dr
oG

eo
Lo

gi
c 

S
em

i-a
nn

ua
l 

gr
ou

nd
w

at
er

 s
am

pl
in

g 
of

 9
 w

el
ls

 fo
r V

O
C

s 
pe

rf
or

m
ed

 i
n 

20
00

 

Q
ua

rt
er

ly
 sa

m
pl

in
g 

of
 th

e 
9 

se
le

ct
ed

 w
el

ls
 fo

r V
O

C
s.

 

N
A

S
 F

or
t W

or
th

 J
R

B
 B

as
ew

id
e 

S
am

pl
in

g 
an

d 
A

na
ly

si
s P

la
n 

[F
ly

dr
oG

eo
Lo

gi
c,

 
20

00
b]

 

C
on

tin
ue

d 
m

on
ito

rin
g 
of

 w
el

ls
 

ba
se

w
id

e.
 

F
ly

dr
oG

eo
Lo

gi
c 

Q
ua

rt
er

ly
 sa

m
pl

in
g 

ev
en

ts
 

co
nd

uc
te

d 
in

 A
pr

il,
 J

ul
y,

 a
nd

 

O
ct

ob
er

 fo
r a

pp
ro

xi
m

at
el

y 
17

 

w
el

ls
 

S
ub

m
it 

an
 2

00
0 

A
nn

ua
l R

ep
or

t 
to

 A
F

C
E

E
. 

S
em

i-a
nn

ua
l s

am
pl

in
g e

ve
nt

s 
w

ill
 be

 c
on

du
ct

ed
 i

n 
A

pr
il 

an
d 

O
ct

ob
er

 20
01

 fo
r 

ap
pr

ox
im

at
el

y 1
7 

to
 2

1 
w

el
ls

. 

A
P

P
 4 

B
as

ew
id

e 
S

am
pl

in
g 

[J
ac

ob
s,

 2
00

0]
 

C
on

tin
ue

d 
m

on
ito

rin
g 
of

 
gr

ou
nd

w
at

er
 c

on
ta

m
in

at
io

n 
at

 

A
F

P
 4

 

Ja
co

bs
 

S
em

i-A
nn

ua
l M

on
ito

rin
g 

of
 8 

m
on

ito
rin

g 
w

el
ls

 at
 N

A
S

 F
or

t 
W

or
th

 J
R

B
 a

nd
 1

6 
m

on
ito

rin
g 

w
el

ls
 a

t 
A

F
P

 4
 i

n 
A

pr
il 

an
d 

O
ct

ob
er

 
20

00
 

C
on

tin
ue

 se
m

i-a
nn

ua
l 

m
on

ito
rin

g 
of

 ap
pr

ox
im

at
el

y 8
 

m
on

ito
rin

g 
w

el
ls

 a
t N

A
S

 F
or

t 
W

or
th

 J
R

B
 a

nd
 

16
 m

on
ito

rin
g 

w
el

ls
 a

t A
F

P
 4

 in
 A

pr
il 

an
d 

O
ct

ob
er

 2
00

1 

I 



R
C

R
A

 F
ac

ili
ty

 I
nv

es
tig

at
io

n 
of

 
L

an
df

ill
s 

1,
2,

3,
6,

7,
 a

nd
 9

 

(S
W

M
U

s 2
8,

 2
9,

 2
6,

 6
2,

 1
7,

 a
nd

 

30
, r

es
pe

ct
iv

el
y)

 

[H
yd

ro
G

eo
Lo

gi
c,

 20
01

] 

D
et

er
m

in
e 

na
tu

re
 a

nd
 e

xt
en

t o
f 

la
nd

fil
l r

el
at

ed
 c

on
ta

m
in

an
ts

 i
n 

gr
ou

nd
w

at
er

 f
or

 s
ix

 la
nd

fil
ls

. 

La
nd

fil
l R

F
l r

ep
or

ts
 w

ill
 be

 

su
bm

itt
ed

 to
 A

F
C

E
E

 n
ex

t y
ea

r,
 

pe
nd

in
g 

ad
di

tio
na

l d
el

in
ea

tio
n 

ac
tiv

iti
es

 

A
dd

iti
on

al
 g

ro
un

dw
at

er
 

sa
m

pl
in

g 
ac

tiv
iti

es
 m

ay
 b

e 

pe
rf

or
m

ed
 

j 'C
 e 

T
ab

le
 1

.3
 (

co
nt

in
ue

d)
 

Su
m

m
ar

y 
of

 R
ec

en
t a

nd
 A

nt
ic

ip
at

ed
 G

ro
un

dw
at

er
 M

on
ito

ri
ng

 A
ct

iv
iti

es
 a

t N
A

S 
Fo

rt
 W

or
th

 J
R

B
, T

ex
as

 

H
yd

ro
G

eo
L

og
ic

 
P

ha
se

 Il
l i

nv
es

tig
at

io
n o

f e
ac

h 

La
nd

fil
l w

as
 c

om
pl

et
ed

 i
n 

Ju
ne

 

20
00

 

F
in

al
 M

on
ito

rin
g 

W
el

l 
A

ba
nd

on
m

en
t 

an
d 

R
ep

ai
r 

Le
tte

r 

R
ep

or
t 

fH
yd

ro
G

eo
Lo

gi
c,

 20
00

m
J 

A
ba

nd
on

m
en

t 
of

 da
m

ag
ed

 
an

dl
or

 u
nn

ec
es

sa
ry

 w
el

ls
 a

nd
 

re
pa

ir 
of

 da
m

ag
ed

 w
el

ls
 a

t A
F

P
 

4 
an

d 
N

A
S

 F
or

t W
or

th
 J

R
B

. 

H
yd

ro
ae

oL
og

ic
 

D
et

er
m

in
ed

 th
e 

nu
m

be
r 
of

 w
el

ls
 

re
qu

iri
ng

 ab
an

do
nm

en
t a

nd
 re

pa
ir.

 

A
ba

nd
on

m
en

t 
of

 15
 w

el
ls

 a
t N

A
S

 
F

or
t 

W
or

th
 J

R
B

 a
nd

 4
1 

w
el

ls
 a

t 

A
F

P
 4

 
R

ep
ai

r 
of

 4 
w

el
ls

 lo
ca

te
d 

at
 

N
A

S
 F

or
t 

W
or

th
 J

R
B

 

R
ev

ie
w

 w
el

l r
ec

on
na

is
sa

nc
e 

da
ta

 in
 S

pr
in

g 
20

01
 to

 d
ev

el
op

 
a 

ne
w

 li
st

 o
f w

el
ls

 to
 b

e 
ab

an
do

ne
d 

or
 re

pa
ire

d 
at

 N
A

S
 

F
or

t W
or

th
 J

R
B

 a
nd

 A
F

P
 4

. 

A
O

C
 4

 S
ite

 In
ve

st
ig

at
io

n 

[H
yd

ro
G

eo
Lo

gi
c,

 20
00

g]
 

M
on

ito
r c

on
ta

m
in

at
io

n 
as

so
ci

at
ed

 w
ith

 th
e 

ab
an

do
ne

d 
fu

el
 h

yd
ra

nt
 s

ys
te

m
 lo

ca
te

d 
at

 
th

e 
N

av
y 

R
am

p 
an

d 
A

le
rt

 
A

pr
on

. 

H
yd

ro
G

eo
Lo

gi
c 

S
em

i-a
nn

ua
l 

gr
ou

nd
w

at
er

 s
am

pl
in

g 
of

 7 
w

el
ls

 fo
r V

O
C

s 
pe

rf
or

m
ed

 i
n 

20
00

. 

S
ub

m
it 

a 
20

00
 A

nn
ua

l R
ep

or
t 

to
 A

F
C

E
E

 in
cl

ud
in

g 
a 

C
lo

su
re

 

R
ep

or
t. 

N
o 

ad
di

tio
na

l 
sa

m
pl

in
g 

pl
an

ne
d.

 

P
ha

se
 1

1 
R

F
J 

of
 AO

C
 1

3 
(B

ui
ld

in
g 

11
45

 -
 A

ut
om

ot
iv

e 
H

ob
by

 S
ho

p)
 

[H
yd

ro
G

eo
Lo

gi
c,

 20
00

!] 

R
em

ov
al

, d
is

po
sa

l, 
an

d 

in
ve

st
ig

at
io

n 
of

 H
ob

by
 S

ho
p 

O
W

S
 a

nd
 w

as
te

 o
il 

ta
nk

, 

H
yd

ro
G

eo
Lo

gi
c 

M
ay

 a
nd

 J
un

e 
20

00
, 

th
e 

O
W

S
 a

nd
 

U
S

T
 w

as
 re

m
ov

ed
 a

nd
 re

pl
ac

ed
 

w
ith

 a
 n

ew
 O

W
S

. 

D
el

in
ea

tio
n/

co
nf

irm
at

io
n 

gr
ou

nd
w

at
er

 s
am

pl
in

g o
cc

ur
re

d 
w

ith
 O

ct
ob

er
 Q

ua
rt

er
ly

 sa
m

pl
in

g.
 

R
F

I R
ep

or
t p

la
nn

ed
 fo

r 
su

bm
is

si
on

 i
n 

A
pr

il2
00

1.
 

N
o 

ad
di

tio
na

l s
am

pl
in

g 
pl

an
ne

d.
 



0 

C
., I I 0 C

a 

0 3 
T

ab
le

 1
.3

 (
co

nt
in

ue
d)

 
Su

m
m

ar
y 

of
 R

ec
en

t a
nd

 A
nt

ic
ip

at
ed

 G
ro

un
dw

at
er

 M
on

ito
ri

ng
 A

ct
iv

iti
es

 a
t N

A
S 

Fo
rt

 W
or

th
 J

R
B

, T
ex

as
 

' 
D

oc
um

en
ta

tio
no

f 
Pa

m
pt

io
t t

' 
r 

?\
? 
Pr

cA
tii

iti
es

' 
Pr

oj
ec

t/A
ct

iv
ity

T
h 

C
on

tr
aè

to
r 

£r
t' 

,, 
, .

 + 
A

n$
cI

pa
te

4t
2O

0ç
jq

yI
 

20
00

 G
ro

un
dw

at
er

.'R
el

at
ed

 
G

ro
un

dw
at

er
,R

el
at

ed
 

A
tjy

jtj
es

 
A

td
tiv

iti
es

t :
iy

<
, 

S
ite

 In
ve

st
ig

at
io

n 
of

 1
2 

U
nd

er
gr

ou
nd

 S
to

ra
ge

 T
an

ks
 

[1
-ly

dr
oG

eo
Lo

gi
c,

 1
99

9]
 

R
ev

ie
w

 d
at

a 
ga

ps
 f

or
 1

2 
U

S
T

s 
an

d 
re

co
m

m
en

d 
ad

di
tio

na
l 

sa
m

pl
in

g 
ac

tiv
iti

es
 n

ec
es

sa
ry

 
fo

r c
lo

su
re

 

1-
ly

dr
oG

eo
Lo

gi
c 

S
am

pl
ed

 tw
o 

m
on

ito
rin

g 
w

el
ls

 a
t 

B
ui

ld
in

g 
14

11
 a

nd
 o

ne
 w

el
l a

t 

B
ui

ld
in

g 
11

91
 

N
o 

ad
di

tio
na

l 
gr

ou
nd

w
at

er
 

sa
m

pl
in

g 
pl

an
ne

d 

R
C

R
A

 F
ac

ili
ty

 In
ve

st
ig

at
io

n 
of

 
W

as
te

 A
cc

um
ul

at
io

n A
re

as
 

[H
yd

ro
G

eo
Lo

gi
c,

 20
00

d]
 

R
ev

ie
w

 o
f e

xi
st

in
g 

da
ta

 o
n 

16
 

w
as

te
 a

cc
um

ul
at

io
n 

ar
ea

s 

(W
A

A
s)

. 
R

ec
om

m
en

d 
ad

di
tio

na
l 

in
ve

st
ig

at
io

n.
 

H
yd

ro
G

eo
Lo

gi
c 

7 
of

 1
6 

W
A

A
s 

ap
pr

ov
ed

 fo
r c

lo
su

re
 

in
 N

ov
em

be
r 

20
00

 

P
ha

se
 1

1 
of

 R
F

I 
co

m
pl

et
ed

 in
 

O
ct

ob
er

 2
00

0.
 

A
dd

iti
on

al
 g

ro
un

dw
at

er
 

de
lin

ea
tio

n 
to

 b
e 

pe
rf

or
m

ed
 in

 
20

01
. 

R
C

R
A

 F
ac

ili
ty

 In
ve

st
ig

at
io

n 
of

 
S

W
M

U
s 

19
, 2

0,
 2

1,
 a

nd
 5

3;
 a

nd
 

S
ite

 In
ve

st
ig

at
io

n o
f A

O
C

s 
Il,

 1
8,

 
an

d 
19

 

[H
yd

ro
G

eo
Lo

gi
c,

 20
00

e]
 

C
on

du
ct

 S
la

t o
ne

 f
or

m
er

 
la

nd
fil

l a
nd

 tw
o 

fo
rm

er
 fi

re
 

tr
ai

ni
ng

 ar
ea

s 
to

 d
et

er
m

in
e 

if a
 

re
le

as
e 

oc
cu

rr
ed

 

C
on

du
ct

 R
F

I t
o 

de
te

rm
in

e 
na

tu
re

 a
nd

 e
xt

en
t o

f 
co

nt
am

in
at

io
n 

re
la

te
d 

to
 th

e 
fo

rm
er

 F
ire

 T
ra

in
in

g A
re

a 
N

o.
 

2 
an

d 
th

e 
S

to
rm

w
at

er
 D

ra
in

ag
e 

S
ys

te
m

 

H
yd

ro
G

eo
Lo

gi
c 

N
on

e 
In

st
al

la
tio

n o
f m

on
ito

rin
g 

w
el

ls
 

w
ith

 th
re

e 
ro

un
ds

 o
f s

am
pl

in
g 

ap
pr

ox
im

at
el

y 
tw

o 
m

on
th

s 

ap
ar

t. 
T

he
 fi

rs
t r

ou
nd

 

an
al

yz
in

g 
fo

r f
ul

l s
ui

te
 o

f 
A

pp
en

di
x 

IX
 co

m
po

un
ds

, 
w

ith
 

tw
o 

su
bs

eq
ue

nt
 ro

un
ds

 o
f 

A
pp

en
di

x 
IX

 V
O

C
s,

 S
V

O
C

s,
 

an
d 

m
et

al
s 

R
C

R
A

 F
ac

ili
ty

 In
ve

st
ig

at
io

n 
at

 
S

W
M

U
 5

0,
 (

F
or

m
er

 A
irc

ra
ft 

W
as

hr
ac

k)
 

[H
yd

ro
G

eo
Lo

gi
c,

 20
00

k]
 

C
on

du
ct

 i
nv

es
tig

at
io

n 
of

 
w

as
hr

ac
k 

to
 d

et
er

m
in

e 
ex

te
nt

 o
f 

co
nt

am
in

at
io

n,
 

1-
ly

dr
oG

eo
Lo

gi
c 

N
on

e 

. 

G
ro

un
dw

at
er

 i
nv

es
tig

at
io

ns
 

m
ay

 o
cc

ur
 d

ep
en

di
ng

 o
n 

re
su

lts
 o

f s
oi

l i
nv

es
tig

at
io

ns
 

pe
rf

or
m

ed
 in

 la
te

 2
00

0.
 

I 

. 



T
ab

le
 1

.3
 (

co
nt

in
ue

d)
 

Su
m

m
ar

y 
of

 R
ec

en
t a

nd
 A

nt
ic

ip
at

ed
 G

ro
un

dw
at

er
 M

on
ito

ri
ng

 A
ct

iv
iti

es
 a

t N
A

S 
Fo

rt
 W

or
th

 J
R

B
, T

ex
as

 

In
ve

st
ig

at
io

n 
of

 po
te

nt
ia

l 
co

nt
am

in
at

io
n 

as
so

ci
at

ed
 
w

ith
 

st
or

m
w

at
er

 i
nt

er
ce

pt
or

s 
an

d 
E

as
t 

G
at

e 
O

W
S

. 

Pe
rf

or
m

ed
 F

ea
si

bi
lit

y 
St

ud
y 

fo
r 

re
m

ed
ia

tio
n 

of
 S

ou
th

er
n 

L
ob

e 
of

 T
C

E
 i

n 
th

e 
ar

ea
 o

f t
he

 g
ol

f 
co

ur
se

 

A
ir

 F
or

ce
 C

en
te

r 
fo

r E
nv

iro
nm

en
ta

l 
E

xc
el

le
nc

e 

A
re

a 
of

 C
on

ce
rn

 
A

ir 
F

or
ce

 P
la

nt
 

- 
N

av
al

 A
ir 

S
ta

tio
n 

F
or

t 
W

or
th

 J
oi

nt
 R

es
er

ve
 B

as
e 

oi
l/w

at
er

 s
ep

ar
at

or
 

R
es

ou
rc

e 
C

on
se

rv
at

io
n 

an
d 

R
ec

ov
er

y 
A

ct
 

- 
R

C
R

A
 F

ac
ili

ty
 In

ve
st

ig
at

io
n 

/ -
 

si
te

 in
ve

st
ig

at
io

n 
- 

se
m

iv
ol

at
ile

 o
rg

an
ic

 c
om

po
un

d 
so

lid
 w

as
te

 m
an

ag
em

en
t u

ni
t 

tr
ic

hl
or

oe
th

en
e 

- 
un

de
rg

ro
un

d 
st

or
ag

e 
ta

nk
 

vo
la

til
e 

or
ga

ni
c 

co
m

po
un

d 
- 

W
as

te
 A

cc
um

ul
at

io
n 

A
re

a 

G
ro

un
dw

at
er

 i
nv

es
tig

at
io

ns
 

m
ay

 o
cc

ur
 d

ep
en

di
ng

 o
n 

re
su

lts
 o

f s
oi

l 
in

ve
st

ig
at

io
ns

 
pe

rf
or

m
ed

 in
 la

te
 2

00
0.

 

N
o 

ad
di

tio
na

l 
sa

m
pl

in
g 

pl
an

ne
d 

un
de

r t
hi

s 
pr

oj
ec

t. 

R
C

R
A

 F
ac

ili
ty

 In
ve

st
ig

at
io

n 
at

 

S
W

M
U

 5
4 

an
d 

55
 (

S
to

rm
 W

at
er

 

In
te

rc
ep

to
rs

 a
nd

 E
as

t 
G

at
e 

O
W

S
) 

[H
yd

ro
G

eo
Lo

gi
c,

 20
00

j] 
C

-i 

74
 

F
oc

us
 F

ea
si

bi
lit

y S
tu

dy
 o

f t
he

 
S

ou
th

er
n 

P
lu

m
e 

Lo
be

 (
ad

di
tio

na
l 

T
er

ra
ce

 a
nd

 P
al

ux
y 

W
el

ls
) 

[1
-ly

dr
oG

eo
Lo

gi
c,

 2
00

0i
] 

1-
ly

dr
oG

eo
Lo

gi
c 

lo
te

s 
A

F
C

E
E

 
A

O
C

 
A

F
P

 
N

A
S

 F
or

t W
or

th
 J

R
B

 
O

W
S

 

In
st

al
la

tio
n a

nd
 tw

o 
ro

un
ds

 o
f 

gr
ou

nd
w

at
er

 s
am

pl
itg

 a
t 
fiv

e 
T

er
ra

ce
 A

llu
vi

um
 w

el
ls

 a
nd

 fo
ur

 

P
al

ux
y 

w
el

ls
. 

I 

R
C

R
A

 
R

FI
 

S
I 

S
V

O
C

 
SW

M
U

 
T

C
E

 
U

S
T

 
V

O
C

 
W

A
A

 
'C

 8 0 

-a
-,

 

C
 

3-
. 



666 '31
HydroGeoLogic, Inc —2000 Annual Report—NA S Fort Worth .JRB, Texas

1.5 REPORT ORGANIZATION

Section 2.0 of this report provides a description of the environmental setting, while Section 3.0
includes a description of the monitoring activities performed during 2000 as part of the basewide
groundwater monitoring program. Section 4.0 of this report presents the quality
assurance/quality control (QAIQC) program implemented for the project. Section 5.0 presents
the analytical results and results of the activities described in Section 3.0. Section 6.0 provides a
summary and interpretation of the basewide groundwater sampling program for 2000. Section
7.0 lists references used in preparing this report. Appendix A presents field sampling data
sheets, field notes, field sampling reports, and chains of custody, for the October 2000 sampling
event. Appendix B provides the analytical data for the October 2000 sampling event, a summary
of detections from April, July, and October 2000 sampling events, and results from additional
groundwater sampling conducted during October and November 2000. Specific field and
analytical data for the April and July 2000 sampling events are presented in the appendices of the
individual quarterly reports (HydroGeoLogie, 2000h and HydroGeoLogic, 20001).

US Air Force Center for Environmental Excellence
U Dehverabie5AFCEEUJQ33jftoJJi/ YR dbc 1—14 HydroGeoLogic Inc 2/2/01
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S 2.0 SITE DESCRIPTION

On October 1, 1994, the Air Force transferred the majority of the property that constituted
Carswell AFB to the U.S. Navy to become NAS Fort Worth JRB. NAS Fort Worth JRB is
located on 2,264 acres of land in Tarrant County, Texas, 8 miles west of downtown Fort Worth.
The base is bordered by Lake Worth to the north; the West Fork Trinity River, River Oaks, and
Westworth Village to the east; other urban areas of Fort Worth to the northeast and southeast;
White Settlement to the west and southwest, and AFP 4 to the west (Figure 2.1). The area
surrounding NAS Fort Worth JRB is mostly suburban. Land use in the immediate vicinity of the
base is industrial, commercial, residential, and recreational (A.T. Kearney, 1989)

2.1 PHYSIOGRAPHY

The NAS Fort Worth JRB area is located along the border zone between two physiographic
provinces. The southeastern part of the base is situated within the Grand Prairie section of the
Central Lowlands Physiographic Province. The Central Lowlands Physiographic Province is
characterized by broad, eastward-sloping terrace surfaces that are interrupted by westward-facing
escarpments. The land surface is typically grass-covered and treeless except for isolated stands
of upland timber. The northwestern part of the NAS Fort Worth JRB area is situated within the
Western Cross Timbers Physiographic Province, which is characterized by rolling topography
and a heavy growth of post and blackjack oaks (Radian, 1989). Surface elevations for this region
range from about 850 feet above national geodetic vertical datum (NGVD) west of the base, to
approximately 550 feet above NGVD, along the eastern side of the base. Figure 2.1 is a portion
of the Lake Worth and Benbrook Texas, U.S. Geological Survey (USGS) topographic maps
showing the relief of the NAS Fort Worth JRB Area.

2.2 REGIONAL GEOLOGY

The major geologic units of interest for the region, from youngest to oldest, are as follows: (1)
the Quaternary Alluvium (including fill material and terrace deposits), (2) the Cretaceous
Goodland Limestone, (3) the Cretaceous Walnut Formation, (4) the Cretaceous Paluxy
Formation, (5) the Cretaceous Glen Rose Formation, and (6) the Cretaceous Twin Mountains
Formation. A generalized cross section of the geology beneath NAS Fort Worth JRB is
presented in Figures 2.2 and 2.3 (Radian, 1989). The area! limits of surface exposure of these
geologic units at NAS Fort Worth JRB are shown in Figure 2.4. The regional dip of these
stratigraphic units beneath NAS Fort Worth JRB is between 35 to 40 feet per mile in an easterly
to southeasterly direction. NAS Fort Worth JRB is located on the relatively stable Texas Craton,
west of the faults that lie along the Ouachita Structural Belt. No major faults or fracture zones
have been mapped near the base.

US Air Force Center for Environmental Excellence
M WeI,vcrabiesAFcEE\D033tROi4i 5doc 21 HydroQeoLogic Inc 212/01
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2.3 GROUNDWATER

The following five hydrogeologic units, listed from the shallowest to the deepest, located in the
NAS Fort Worth JRB area include (Figure 2 5): (1) an upper perched-water zone occurring in
the alluvial terrace deposits associated with the Trinity River (Terrace Alluvium), (2) an aquitard
of predominantly dry limestone with interbedded fine-grained clay and shale layers of the
Goodland and Walnut Formations, (3) an aquifer in the sandstone of the Paluxy Formation, (4)
an aquitard of relatively impermeable limestone in the Glen Rose Formation, and (5) a major
aquifer in the sandstone of the Twin Mountains Formation. Table 2.1 presents additional
information on the stratigraphic units found beneath NAS Fort Worth JRB. Each of the major
lithologic units beneath NAS Fort Worth JRB is examined in more detail in the following
paragraphs.

2.3.1 Terrace Alluvium Deposits

The uppermost groundwater in the area occurs within the pore space of the grains of silt, clay,
sand, and gravels deposited by the Trinity River. In some parts of Tarrant County, primarily in
those areas adjacent to the Trinity River, groundwater from the terrace deposits is used for
irrigation and residential use. However, groundwater from the terrace deposits is not often used
as a source of potable water due to its limited distribution, poor yield, and susceptibility to
surface/storm-water pollution (USGS, 1996). No potable water supply monitoring wells are
completed in the Terrace Alluvium within 0.5 miles of NAS Fort Worth JRB.

Recharge to the water-bearing deposits occurs through infiltration from precipitation and from
surface water bodies. Extensive on-site pavement and construction restricts this recharge.
Additional recharge, however, comes from leakage in water lines, sewer systems, storm drains,
and cooling water systems. This inflow of water to the shallow aquifer locally affects
groundwater flow patterns and contamination transport. The estimated hydraulic of the Terrace
Alluvium groundwater is 4 57 gallons per day per square foot (gpdlft2) (Radian, 1989).

Flow between aquifers is restricted by the GoodlandlWalnut Formations; therefore, the Terrace
Alluvium groundwater has no significant hydraulic connection to the underlying aquifers at NAS
Fort Worth JRB. During a Risk Assessment/Focus Feasibility Study conducted on Former
Carswell AFB, several data gap investigations were conducted (HydroGeoLogic, 2000i). As part
of the investigations, three monitoring wells were installed and screened in the paluxy upper
sands (WHGLPAOO1, WHGLPAOO2, and WHGLPAOO4). When dnlling the wells, the
GoodlandlWalnut formation located between the Terrace Alluvium and the Paluxy at all three
well locations, was fractured and appeared to have higher hydraulic conductivities than the
Paluxy. An additional monitoring well (WHGLPAOO3) was installed on-ba in the Walnut
Limestone formation in order to characterize the unit. The locations of these wells can be seen
on Figure 2.6.

US Air Force Center for Environmental Excellence
M 'DtI'vcrables\AFCEE\003)\R0I-OI 578 doc 2—8 HydroOtoLogic, Inc 2/2/01
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Table 2.1
Stratigraphic Units at NAS Fort Worth JRB,Texas'

'4Erap )3j4
jpfl

fj1j%) iIi?1 ifeibiaa-i ithigifl
cJ!i&#i%nbactusjr

Cenozoic Quaternaiy
(18 mya to
present)

1-lolocene Fill material 0 Construction
debris

Permeability varies; gravels
and sands permeable

Recent alluvial

deposits

0-0 Gravel, sand, silt,
clay

Permeability varies, gravels
and sands permeable

Pleistocene Terrace alluvial

deposits

0-60 Gravel, sand, silt,
clay

Permeability varies, gravels
and sands permeable

Mesozoic

.

Cretaceous

(6510 140
niya)

Comanchean/

Fredencksburg

Goodland
limestone

0-40 White fossiliferous
limestone, coarsely
nodular, resistant,
and dense,
contains some marl

Impermeable where not
weathered,
considered confining unit

Walnut
Formation

0 5-30 Medium to dark
grey clay and
limestone with
shell

conglomerates,
fossiliferous,
Gryphaea beds

Very low permeability,
considered confining unit

Comanchean/
Trinity

Paluxy
Formation

130-175 Light grey to
greenish-grey
sandstone and
mudstone, fine-
grained to coarse-
grained sandstone

Considered an aquifer,
yields small to moderate
quantities of water

Glen Rose
Formation

150, range
unknown at

AFP 4

Brownish-yellow
and gray
alternating
limestone, atarI,
shale, and sand

Low permeability,
considered confining unit in
area of APP 4

Twin
Mountains
Formation4

200, range
unknown at

APP 4

Fine- to coarse-
grained sandstone
shale and
claystone, basal
gravel
conglomerate

Coarse sandstones and parts
of formation considered
aquifer, yields moderate to
large quanttties of water

Notes
Table adapted from USGS, 1996

2 Thickness determined from site logs, except for Glen Rose Limestone and Twin Mountains Formation (Baker et al , 1990,
Figure 4, as cited in USGS 1996)
Lithologic characteristics determined from field observations and from Winton and Adkins, 1919, University of Texas, Bureau
of Economic Geology, 1972, U S Army Corps of Engineers, 1986, Baker et al , 1990, Environmental Science and Engineering,
Inc, 1994, all as cited in USGS 1996
This stratigraphic name does not conform to the usage of the USGS

mya - million years ago

US Air Force Center for Environmental Excellence
M\DeiuvcrabI&AFcEE\Do33RGi-Oi 57Sdoc 2—10 HydroccoLogic inc 2J2JOi
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The initial sample collected from WHGLPAOO I in October 2000 displayed TCE concentrations
of 4 micrograms per liter (ug/L), which is below the RRS 2 value of 5 ig/L. Also detected was

—
cis-1,2-dichloroethene (DCE), methylene chloride, bromochloromethane, and chloroform.
Samples collected from the three other Paluxy wells contained no VOCs above the laboratory
detection limits. A second round of sampling was conducted in December 2000 and preliminary
laboratory results indicated that W1-IGLPAOO1 had a TCE concentration of 5 bcg/L and no other
VOCs were detected. The remaining three Paluxy wells contained no VOCs. These early results
suggest a degree of hydraulic connection between the Terrace alluvium groundwater and the
underlying aquifer greater than that indicated by previous data and literature, at least in the area
of the Paluxy monitoring well WHGLPAOOI.

The primary flow direction of water in the Terrace Alluvium is generally eastward toward the
West Fork Trinity River, although localized variations exist across the base. The hydraulic
gradient across the base is variable, reflecting variations in the flow direction and localized
recharge. Groundwater discharge occurs into surface water on-site, specifically Farmers Branch
Creek

Potentiometric maps of NAS Fort Worth JRB Terrace Alluvium groundwater developed from
data obtained in July 2000 are presented in Section 5.0. Groundwater elevation data show an
easterly trend in groundwater flow across the base toward the West Fork Trinity River.

2.3.2 Goodland/Walnut Aquitard

The groundwater within the terrace deposits is isolated from groundwater within the lower
aquifers by the low permeability rocks of the Goodland Limestone and Walnut Formations. The
primary inhibitors to vertical groundwater movement within these units are the fine-grained clay
and shale layers that are interbedded with layers of limestone. Some groundwater movement
does occur between the individual bedding planes of both of these units, but the vertical
hydraulic has been calculated to range between 7.3 x 10.11 centimeters per second (cmls) to 1.2 x
1 .09 cm/s for the NAS Fort Worth JRB and AFP 4 area. This corresponds to a vertical advective
velocity rate that ranges between 1.16 x 1 o° feet per day (ft/d) to 5.22 x 1 01.03 fild
(Environmental Science and Engineering, Inc. [ESE], 1994).

At the AFP 4 "window area", the Goodland/Walnut Aquitard is breached, and the Alluvial
Terrace groundwater is in direct communication with the groundwater in the Paluxy aquifer. A
significant number of monitoring wells and borings have been advanced on NAS Fort Worth
JRB, and no evidence has been found indicating that a similar window exists on the base
property.

2.3.3 Paluxy Aquifer

The Paluxy aquifer is an important source of potable groundwater for the Fort Worth area. Many
of the surrounding communities, particularly White Settlement, obtain their municipal water
supplies from the Paluxy aquifer. Groundwater from the Paluxy aquifer is also used in some of
the surrounding farms and ranches for agricultural purposes. Due to the extensive use of the
Paluxy aquifer, water levels have declined significantly over the years. Water levels in the NAS
Fort Worth SRB vicinity have not decreased as much as in the Fort Worth area due to its
proximity to the Lake Worth recharge area and the fact that the base does not use water from the

US Air Force Center for Environmental Excellence
M \DtI'vaabl&AFCEE\D033'R0I-0I 571 — 2—13 HydroocoLo8,c, Inc 212/0'



666
1-lydroGeotogic, Inc —2000 Annual Report—NAS Fort Worth JRB, Texas

Paluxy aquifer. Drinking water at the base is supplied by the city of Fort Worth, which uses
Lake Worth as its water source. The groundwater of the Paluxy aquifer is contained within the
openings created by gaps between bedding planes and cracks and fissures in the sandstones of
the Paluxy Formation. Just as the Paluxy Formation is divided into upper and lower sand
members, the aquifer is likewise divided into upper and lower aquifers. The upper sand is finer
grained and contains a higher percentage of shale than the lower sand. Radian (1989) estimated
the hydraulic and transmissivity to be 130 to 140 gpd/ft2 and 1,263 to 13,808 gallons per day per
foot (gpd/ft), respectively.

2.3.4 Glen Rose Aquitard

Below the Paluxy aquifer are the fine-grained limestone, shale, marl, and sandstone beds of the
Glen Rose Formation. The thickness of the formation ranges from 250 to 450 feet. Although the
sands in the Glen Rose Formation yield small quantities of groundwater in the area, the relatively
impermeable limestone acts as an aquitard restricting water movement between the Paluxy
aquifer above and the Twin Mountains aquifer below.

2.3.5 Twin Mountains Aquifer

The Twin Mountains Formation is the oldest and deepest water supply source used in the NAS
Fort Worth JRB area The Twin Mountains Formation occurs approximately 600 feet below
NAS Fort Worth JRB with a thickness of between 250 to 430 feet. Recharge to the Twin
Mountains aquifer occurs west of NAS Fort Worth JRB where the formation crops out.
Groundwater movement follows the regional eastward slope of the bedrock. Like the
groundwater in the Paluxy aquifer, the Twin Mountains groundwater occurs under unconfined
conditions in the recharge area and becomes confined as it moves downdip. Transmissivities in
the Twin Mountain aquifer range from 1,950 to 29,700 qpd/ft and average 8,450 gpd/ft in
Tarrant County. Permeabilities range from 8 to 165 gpd/ft and average 68 gpdlft2 in Tarrant
County (CH2MHILL, 1984).

2.4 SURFACE WATER -

NAS Fort Worth JRB is located within the Trinity River Basin adjacent to Lake Worth. The
main surface water features of interest are Lake Worth, the West Fork Trinity River, and Farmers
Branch Creek. Lake Worth, which was constructed in 1941 as a source of municipal water for
the city of Fort Worth, borders the base to the north of NAS Fort Worth JRB. The surface area
of the lake is approximately 2,500 acres. The Paluxy aquifer discharges to Lake Worth near its
western extent. However, in the portion of the lake near Bomber Road, the top of the Paluxy
aquifer is recharged by Lake Worth. There does not appear to be a hydraulic connection
between the Paluxy aquifer and the lake in the eastern portion where the Walnut Formation
separates the Paluxy aquifer and Lake Worth. The elevation of the lake is fairly constant at
approximately 594 feet above NGVD, the fixed elevation of the dam spillway (USGS, 1996).

The West Fork Trinity River, a major river in north central Texas, defines the eastern boundary
of the base. The Trinity River flows southeast towards the Gulf of Mexico. Because the river
has been dammed, the 100- and 500-year flood plains downstream of the dam do not extend
more than 400 feet from the center of the river or any of its tributaries.

US Air Force Centerfor Environmental Excellence
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Storm water, which enters the NAS Fort Worth storm water drainage system, is discharged
directly into Lake Worth. The outfall is permitted under the National Pollutant Discharge
Elimination System (NPDES), and monitoring results document compliance with permit
discharge limitations (IT Corporation, 1997a).

Storm water, which does not enter the drainage system, drains east towards the West Fork
Trinity River. A portion of the base is drained by Farmers Branch Creek, a tributary to the West
Fork Trinity River. Farmers Branch Creek begins within the community of White Settlement
and flows eastward. Most of the flow in the creek is due to surface runoff, with some
groundwater recharge from the Terrace Alluvium groundwater. Just south of AFF 4, Farmers
Branch flows under the runway within two large culverts identified as an aqueduct. Two
unnamed tributaries flow across the Flightline Area and discharge into Farmers Branch Creek.
Another unnamed stream (approximately 200 feet long) is located in the 5D13 area and
discharges to Farmers Branch Creek as well. Most of the base drainage is intercepted by a series
of storm drains and culverts, directed to OWSs, and discharged to the West Fork Trinity River
downstream of Lake Worth. A small portion of the north end of the base drains directly into
Lake Worth.

2.5 CLIMATE

The climate in the Fort Worth area is classified as sub-humid with long, hot summers and short,
thy winters. Tropical maritime air masses control the weather during much of the year, but the
passage of polar cold fronts and continental air masses can create large variations in winter
temperatures. The average annual temperature in the area is 76.3 degrees Fahrenheit (°F), and
monthly mean temperatures vary from 48.6 °F in January to 86.1 °F in July. The average daily
minimum temperature in January is 33.7 °F, and the lowest recorded temperature is 4 'F. The
average daily maximum temperature in July is 96.0 °F, and the highest temperature ever
recorded at the base was 113 °F in the month of June (National Weather Service, 2001).

Mean annual precipitation recorded at the base is approximately 36.26 inches. The wettest
months are May and October, with a secondary maximum in April. The period from November
to March is generally dry, with a secondary minimum in August. Snowfall accounts for a small
percentage of the total precipitation between December and March. Thunderstorm activity
occurs at the base an average of 45.6 days per year, with the majority of the activity between
April and June. Hail may fall 2 to 3 days per year. The maximum precipitation recorded in a 24-
hour period during 2000 was 5.91 inches in October. On the average, measurable snowfall
occurs 2 days per year.

"I

US Air Force Center for Environmental Excellence
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3.0 MONITORING ACTIVITIES

This section describes the procedures performed during the three 2000 quarterly groundwater
sampling events at NAS Fort Worth JRB. Monitoring wells selected for inspection and water
level measurements are depicted on Figure 3.1. Where appropriate, October 2000 quarterly
sampling procedures are described in depth throughout this section. Detailed descriptions of
procedures followed for the April and July '2000 quarterly sampling events are provided in their
respective quarterly reports (HydroGeoLogic, 2000h; HydroGeoLogic, 20001). All work was
performed in accordance with the Final 2000 Basewide GSAP (HydrooeoLogic, 2000b) and the
Final 2000 Basewide QAPP (HydroGeoLogic, 2000c).

Monitoring activities included:

• Monitoring well inspection/maintenance
• Water level measurements
• Monitoring well purging and analytical sampling
• Investigation-derived waste (IDW) management

Laboratory and field analysis

3.1 MONITORING WELL INSPECTION/MAINTENANCE

A full well inspection and maintenance was performed at 272 monitoring wells following the• July 2000 sampling event. A visual inspection of each monitoring well proposed for sampling
was conducted to determine the monitoring well's condition and integrity. As part of the
monitoring well inspection procedure, the integrity of the surface features, such as, the concrete
pad, security posts, and the manhole cover, were thoroughly examined and the maintenance
needs were recorded. The monitoring well casing, cap, and any security features such as locks,
monitoring well identification and bolts, were repaired or replaced as appropriate, or noted for
future maintenance Following the visual inspection of each monitoring well, a photoionization
detector (PID) was used to measure the levels of organic vapors in the background area,
breathing zone, and at the top of each well casing immediately after the well cap had been
removed. All well inspection and measurement data were recorded on the monitoring well
maintenance forms presented in the July 2000 Quarterly Report and in the Final Monitoring Well
Abandonment and Repair Letter Report Air Force Plant 4 and NAS Fort Worth JRB, Texas
(HydroGeoLogic, 2000m).

3.2 WATER LEVEL MEASUREMENTS

In order to evaluate existing groundwater flow patterns, water level measurements were taken at
272 monitoring wells during the July 2000 sampling event. The monitoring wells were
inspected, and both depth to water and total depth of the monitoring well were measured. For
wells containing dedicated sampling equipment, the pumps were temporarily removed. The
water level measurements and total depths were taken several days after purging and sampling
the monitoring wells, or after the dedicated sampling equipment was removed, to ensure
equilibrium conditions. After water level measurements were recorded, dedicated sampling
equipment was replaced.

US A Zr Force Center for Environmental Excellence
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Each monitoring well was checked for total depth to determine whether fine materials have
accumulated inside the monitoring well casing. For monitoring wells that contai. an
accumulation of fine material greater than 20 percent of the screened interval, the monitoring

1esist (7 well will be considered for redevelopment. During the July 2000 sampling event, no monitoring

, , wells contained an accumulation of fine material greater than 20 percent. Typically, the total
\4M7 depth of monitoring wells with dedicated sampling equipment is also measured during the

January sampling event. However, since a sampling event was not conducted in January 2000,
the total depth of monitoring wells with dedicated sampling equipment was measured only
during the July 2000 sampling event for calendar year 2000.

For monitoring wells which recorded photoionization detector readings over 100 parts per
million or contained free product in the past, an interface probe was used, in accordance with
Appendix C of the GSAP (HydroGeoLogic, 2000b), in order to check for free-product (i.e., light
non-aqueous phase liquid [LNAPL]). Field notes documented whether an odor, sheen, or
measurable free product (>0.01 feet thickness) was present. If greater than 0.01 feet of free-
product was present, the product was removed via absorbent pads until no measurable product
remained. Free product recovery was not required at any of the monitoring wells sampled during
the July 2000 sampling event.

3.3 MONITORING WELL/CHEMICAL ANALYSIS SELECTION

Seventeen plume monitoring wells were scheduled for analytical sampling in October 2000 as
described in the Final 2000 GSAP (HydroGeoLogic, 2000b). One monitoring well, HM-1 12,
was scheduled to be sampled by HydroGeoLogic in October, however it was sampled by Jacobs
for AFP4. Recovery well WHGLRWO17 was sampled in its place to provide additional plume
delineation. The monitoring wells selected for analytical sampling were further divided based on
whether the monitoring wells were selected primarily to evaluate plume characteristics, the
potential for off-site migration, or for the extent of natural attenuation. The reason for selection
of the monitoring well dictated the chemical parameters selected for analysis at each monitoring
well. Table 3.1 includes a list of the monitoring wells selected for the October sampling event
and the chemical parameters selected for analysis at each monitoring well. Table 3.2 includes a
list of monitoring wells selected for monitoring for current regulatory requirements and the
chemical parameters selected for analysis at each well. The monitoring wells sampled during the
October 2000 event are depicted on Figure 3.1.

Components considered in developing the sampling approach included monitoring well location
relative to an area/source of contamination, type of contamination suspected and/or detected, and
specified monitoring requirements resulting from ongoing or previous investigations. The
analysis proposed for a selected monitoring well reflects the monitoring objective(s) that it
supports. For example, when a selected monitoring well supports both the plume delineation
objective as well as the natural attenuation objective, the list of analytical tests reflects the
analysis needed to fulfill both objectives (i.e., VOCs and natural attenuation parameters).
Natural attenuation parameters are sampled on a semi-annual basis in April and October 2000.

SI
US Air Force Center for Environmental Excellence
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Table 3.1
Monitoring Wells Selected for October 2000 Basewide Sampling

alkalinity, and methane, ethane, and ethene
The metals analysis performed on this well was only for chromium (EPA Method SW6OIOB) to support the Jacobs semi-
annual monitoring
WI-!GLTA2O3 was not sampled during the October 2000 sampling event because it was dry.
This well was sampled for natural attenuation to provide background conditions for comparison

VOCs - Volatile organic compounds (EPA Method SW8260B)
Metals Total metals plus mercury (EPA Methods SW6OIOB/SW7470)
Natural Attenuation — sulfate, nitrate, chloride (SW9056), TOC (SW9060), alkalinity (E3 10
RSK. 175)

I), methane, ethane, ethene (Method

U S Air Force Center for Environmental Excellence
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Samples from all monitoring wells were also tested for the following standard field parameters temperature, p11, specific
conductance (EC), dissolved oxygen (DO), oxidation-reduction potential (Eh), and turbidity

2 Natural attenuation parameters include common anions (chloride, nitrate, sulfate), total organic carbon (TOC), Fe(1I),
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Table 3.2

Monitoring Wells Selected for Current Regulatory Requirements
Sampled During October 2000 Basewide Sampling'

uaiiuitiara1a tn—n.txginseyawne
AOC 4 Monitoring Wells SPOT35-8 X

WCHMHTAOO8 X

WCI-IMHTAOO9 X

WFIGLTAOO9 X

WHGLTAOIO X

WHGLTAOI2 X

WHGLTA0I4 X

SWMU 68 and AOC 7
Monitoring Wells

SDI3-01 X

sDl3-02 x
SDI3-04 X

STI4-03 X

STI4-W1 I X

STI4-27 X

STI4-283 X

STI4-W16 x
STI4-W2l x

AOC I Monitoring Welts

C

BGSMWO3 X

BGSMWO5 X

BGSMWO6 X

MW-S X

MW-b X
MW-il4 X
SAV-2 X
WHGLTAO36 . X
WI-IGLTAO37 X

WHGLTAO383 x
Notes.

Additional monitoring wells, not listed in this table were sampled as part of ongoing Rn Investigations for waste
accumulationireas (WAAs), AOC 13, and the delineation of the southern plume using newly installed monitoring wells
Detected October and November results can be found in the Appendix, Table 8 4

2
Samples from alt monitonng wells were also tested for the following standard field parameters temperature, pH, specific
conductance (EC), dissolved oxygen (DO), oxidation-reduction potential (Eh), and turbidity
STI4-28 and WHGLTAO38 were thy and therefore not sampled during the October 2000 sampling event.
MW-I I was not sampled during the October 2000 sampling event due to the well being compromise by tree roots It is
proposed to be abandoned in 2001

VOCs - Volatile organic compounds (EPA Method SW82608)

US. Air Force Center for Environmental Excellence
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3.3.1 Additional Source and Plume Delineation

A total of 17 existing monitoring wells located within and around the TCE plume were selected
to provide additional source and plume delineation. These monitoring wells were selected in
areas which have been evaluated in the past, as well as areas where little data has been collected
to date (e.g., the runway area between the two lobes of the plume). Monitoring wells selected for
plume delineation were analyzed for VOCs using EPA Method SW8260B.

3.3.2 Natural Attenuation Monitoring

Five monitoring wells were sampled for natural attenuation parameters to provide continuous
baseline data to determine whether biodegradation Ia. acting to reduce contaminant
concentrations in groundwater. Natural attenuation parameters include common anions
(chloride, nitrate, and sulfate by EPA Method SW9056), methane, ethane, ethene (Method RSK-
175), TOC (EPA Method SW9060), and alkalinity (EPA Method E3 10 1), as well as several of
the standard field parameters (temperature, pH, specific conductance [EC], DO, oxidation-
reduction potential [Eh], and turbidity) measured at every monitoring well. The monitoring
wells selected for natural attenuation are located several hundred feet down gradient from the
highest TCE concentrations (HM-123 and LFO5-5G) and the most down gradient well (ITMW-
0 IT). Two monitoring wells along the plume perimeter were also sampled for "background"
conditions (WTTCTAO24 and WJETA535). These five monitoring wells were sampled for
natural attenuation parameters semi-annually.

3.3.3 Current Regulatory Requirements

A LTM program, consisting of semi-annual sampling (April and October) of a total of seven
groundwater monitoring wells, was being conducted for AOC 4. These seven monitoring wells
were sampled and analyzed for VOCs (EPA Method SW8260B). A complete discussion of the
sampling conducted at AOC 4 will be presented in an annual report once the October data has
been evaluated and analyzed.

Since January 1998, a LTM program has been in place for SWMUs 64, 67, and 68, and AOC 7,
based on the requirements specified in the RAP for these sites (Parsons, 1997). In a letter from
the TNRCC dated February 8, 2000, it was determined that SWMU 64 and 67 will be regulated
by the TNRCC Industrial Hazardous Waste (IHW) Regulations and that monitoring at SWMU
68 and AOC 7 will be conducted according to the requirements in the TNRCC Petroleum
Storage Tank (PST) Regulations (TNRCC, 2000a). Semi-annual sampling of nine SWMU 68
and AOC 7 monitoring wells was conducted in April and October 2000 for VOCs (EPA Method
SW8260B). A complete discussion of the sampling conducted at SWMU 68 and AOC 7 will be
presented in an annual report once the October data has been evaluated and analyzed.

A semi-annual monitoring program, consisting of April and October sampling at ten
groundwater monitoring wells was conducted for AOC 1 in 2000. After submitting a proposed
"closure" report for AOC 1 in 1999, the TNRCC required additional sampling to verify plume
stability and that no off-site migration has occurred close to the Trinity River (TNRCC, 2000b).
In April 2000, seven monitoring wells in the vicinity of AOC 1 were sampled for VOCs (EPA

US Air Force Center for Environmental Excellence
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Method SW8260B). Three additional monitoring wells were installed in May 2000 and were
included in the October 2000 groundwater sampling. A complete discussion of the sampling at
AOC I will be presented in an annual report that is scheduled to be submitted to the TNRCC
PST Division at the completion of the 2000 monitoring events.

Groundwater sampling was conducted for the RFI Investigations at the waste accumulation areas
(WAAs) in 2000. In addition, four paluxy wells were installed and sampled and five Terrace
Alluvium monitoring wells were installed and sampled as part of the data gap investigation of
the southern plume. All detected analytical results can be seen in Appendix Table B.4.

3.3.4 Air Force Plant4 Monitoring

Twenty-four monitoring wells were sampled in October 2000 by Jacobs as a part of the AFP 4
LTM. Of the 24 monitoring wells, 16 are located at AFP 4 and §..are located at NAS Fort Worth
JRB. The sampling protocol for AFP 4 LTM is included in the February 1998 LTM Plan
(Jacobs, 2000).

Table 3.3 includes a list of the monitoring wells selected for sampling and the chemical
parameters selected for analysis at each well. The analytical data collected by Jacobs for the
AFP 4 LTM program are used to supplement groundwater data collected for the NAS Fort Worth
JRB GSAP. All analytical results are presented on the figures within Section 5.0 of this report.

• 3.3.5 Variances from the 2000 GSAP

Due to fluctuations in groundwater elevations, slight variations in the wells selected for sampling
were necessary from quarter to quarter. These changes are noted below.

January2000
Sampling was not conducted in January 2000 dTue to delays in contracting. No sampling was
required under regulatory actions during that quarter. Historically, January groundwater
sampling events are conducted to monitor the presence and extent of groundwater contamination
and potential surface water contamination.

April 2000
A severe drought caused a significant decrease in groundwater levels such that WHGLTA2O3
could not be sampled.

Free product was detected in monitoring well WITCTAO36 and was therefore not sampled.

July 2000
Per AFCEE request, monitoring wells HM- 126 and WHGLRWO 17 were sampled by
HydroGeoLogic to provide additional plume delineation data.

October 2000
WHGLTA2O3 was dry and could not be sampled.

US Air Force Center for Environmental Excellence
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Table 3.3
Terrace Alluvium Monitoring Wells Selected for October 2000

Air Force Plant 4 Long Term Monitoring

S$WLG4 '7 MMIL4*!M&3AJi cMTfl$
AFP 4
Terrace Alluvium
Monitoring Wells

F-209 X

F-218 X x
HM-3 I X

HM-36 X

HM-50 X

HM-65 X

HM-88 X X

HM-93 X X

l-IM-95 X X

HM-98 X X

HM-102 X

I-IM-112 X X

MW-S X X

W-135 X
W-149 X X

W-157 X X

NAS Fort Worth JRB
Terrace Alluvium
Monitoring Wells

GMI-22-02M X

GMI-22-03M X

GMI-22-05M X

HM-119 X
HM-120 X

HM-127 X
LFO3-3D3 X X

LFO4-1O X
ITMW-O IT3 X

USGSO6T X

WF{GLTAOO93 X

Notes
Volatile organic compounds (VOC5) were sampled for c,s-l,2-dichloroethene,
vinyl chloride (VC) by EPA Method SW8260B

2 Chromium was sampled by EPA Method SW6O lOB.
Monitoring well sampled by HydroGeoLogic and results reported to Jacobs

trans-1,2-dichloroethene, TCE, and

-

US Air Force Center for Environmental Excellence
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Monitoring well HM- 112 was sampled by AFP 4 to avoid duplication of effort. WITIGLRWO 17
was sampled by HydroGeoLogic to provide additional plume delineation data.

3.4 MONITORING WELL PURGING AND ANALYTICAL SAMPLING

The selected monitoring, wells were sampled using a low-flow purge technique, the procedure
recommended for AFCEE projects (AFCEE, 1996). Detailed sampling protocol is included in
Appendix C of the Final 2000 GSAP (HydroGeoLogic, 2000b).

3.4.1 Purging Procedures

Dedicated MicroPurge® Well Wizard® bladder pumps were used to purge and sample 15 of the
16 monitoring wells designated as plume monitoring wells on Table 3.1. A non-dedicated
stainless steel bladder pump was used on the seven (AOC 4) monitoring wells and one plume
monitoring well. The bladder pump is ideal for low-flow purging and can sustain pumping rates
between 0.1 to 0.5 liter/minute minimizing turbidity, oxygenation, mixing of chemically distinct
zones, and potential loss of VOCs. Continuity of the groundwater sampling is achieved in the
majority of the sampling through using the same dedicated equipment each event and
minimizing the disturbance to the water column. With non-dedicated equipment, pumps that are
lowered into the monitoring well will cause some mixing of the stagnant and dynamic water
zones, and resuspension of solids that have settled in the monitoring well. The dedicated pump
system requires no equipment blanks or equipment decontamination.

During all purging, water quality stabilization criteria (pH, temperature, DO, Eh, turbidity, and
EC) were continuously monitored using a flow-thru cell. The measurements were recorded on
groundwater field sampling data sheets (Appendix A.1). The criteria for sample collection was
the stabilization of water quality parameters as follows:

• Temperature: °C
• pH: +/-0. 1 units
• EC: +/-3% full scale range
• DO: +/- 0.10 milligrams per liter (mg/L) or 10% of value (whichever is greater)
• Eh: +/-lO units
• Turbidity: -41-10% and less than 10 nephelometric turbidity units

3.4.2 Sampling Procedures

A monitoring well was sampled when the water quality stabilization criteria were met. If the
parameters did not stabilize, the sample was collected when a minimum subset of the above
parameters stabilized as described in Appendix C of the Final 2000 GSAP (HydroGeoLogic,
2000b).

Samples for VOC analysis were collected first at each monitoring well. The remaining samples
were collected based on the approximate order of susceptibility to artificial aeration (i.e.,
methane, total metals, TOC, ferrous iron tFe2I, alkalinity, and anions). Required sample
containers, preservation methods, volumes, and holding times are provided in Section 5.0 of the
Final 2000 QAPP (1-lydroGeoLogic, 2000c).

US Air Force Center for Environmental Excellence
M \D.j,vnbISAFCEE\DO33ROl-OI 578 dot 3_9 HydrooeoLog'c Inc Z/2/OI



B B 6 5 8
HydroGeoLogic, Inc —2000 Annual Report—WAS Fort Worth iRS, Texas

3.5 INVESTIGATION-DERIVED WASTE MANAGEMENT

IDW management procedures were followed as outlined in Section C.9 2 of the Final 2000
GSAP (HydroGeoLogic, 2000c). All purge and decontamination water was stored in the poly
farm tank at the recreational vehicle storage area. Disposal of the purge water and
decontamination water from the October 2000 event will be conducted prior to the next
groundwater sampling event.

3.6 LABORATORY AND FIELD ANALYSIS

The methods selected for the chemical analyses for the 2000 sampling event are summarized in
the following paragraphs. All October samples, excluding those for Fe2 analyses, were
delivered by overnight courier to Severn Trent Laboratory (STL) in Chicago, Illinois. Fe2jjj-J5 4
analyses were conducted on-site. Each sample was submitted for analysis of the constituents
outlined in Table 3.1, and analyzed according to the specifications in the QAPP. Samples were
collected from five monitoring wells selected for natural attenuation monitoring and were
analyzed on-site for Fe2, one of the parameters necessary to evaluate the potential occurrence of
natural attenuation. A HACH® Method 8146 spectrophotometer and a 1,10-phenanthroline
reagent was used. This method is described in detail in the Final GSAP (HydroGeoLogic,
2000b). The reagent reacts with Fe2 in the sample to produce an orange color in proportion to
the iron concentration. Ferric iron (Fe3) does not react in this test. All Fe2 analyses were
performed in the field immediately following sample collection. All results of the on-site
analyses were recorded in a field log book or on the groundwater field sampling data sheets;
copies are provided in Appendices A 1 and A.2, respectively.

US Air Force Center for Environmental Excellence
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4.0 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

This section describes the analytical methods and QC program utilized for the basewide
quarterly monitoring events at NAS Fort Worth JRB and provides a data quality evaluation
(DQE) of the October 2000 quarterly groundwater sampling event. The analytical methods used
for the collection of data are desèribed in the Final 2000 Basewide QAPP (HydroGeoLogic,
2000c).

4.1 FIELD QUALITY CONTROL . -

The field QC program for the collection of samples at NAS Fort Worth JRB included specific
procedures for the collection of groundwater samples as described in the Final 2000 Basewide
GSAP (HydroGeoLogic, 2000b). Sample bottles met EPA requirements for environmentally
clean containers. Sample labels were pre-printed to facilitate sample tracking from the field
through the laboratory to the final report. Documentation of sample collection is performed in
the field to ensure that sample labeling, contaminants of concern, and request for analysis are in
agreement and traceable back to the correct field sample. Custody seals were placed on each
cooler before shipment by an overnight courier.

Field QC samples were collected to evaluate sampling technique and decontamination
procedures. The samples including ambient blanks, equipment blanks, trip blanks, and field
duplicates are described below. A summary of the QC samples, including the number of each
type collected as part of the October 2000 sampling event, are included in Table 4.1.

4.1.1 Ambient Blanks

Ambient blanks consist of American Society for Testing and Materials (ASTM) Type II reagent
grade water poured into a VOC sample vial at a sampling site (in the same vicinity as the
associated samples). Ambient blanks are used to assess the potential introduction of VOCs from
ambient sources (e.g., active runways, engine test cells, gasoline motors in operation) to the
samples during sample collection. Ambient blanks are handled like environmental samples and
transported to the laboratory for analysis.

No results were qualified as ambient artifacts during the October 2000 sampling event.

4.1.2 Equipment Blanks

An equipment blank is a sample of ASTM Type II reagent grade water poured into, poured over,
or pumped through a sampling device, collected in a sample container, and transported to the
laboratory for analysis. Equipment blanks are used to assess the effectiveness of equipment
decontamination procedures. During the October 2000 sampling event, one equipment blank
was collected for each type of sample equipment used on each day that equipment
decontamination activities occurred. Equipment blanks were collected immediately after the
equipment was decontaminated. Each blank was analyzed for all laboratory analyses requested
for the environmental samples collected at any associated site on that day. On days where only

(iS Air Force Center for Environmental Excellence
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Table 4.1
Field Quality Control Samples

Collected for October 2000 Sampling Event

T earS$e *i4t cnz&a$S r otart$JjSiaS1Aiialj
Ambient
Blank

Used to assess the
impact of ambient

.
conditions

I ambient
blank/sampling
event

I During normal
sample collection
conditions

VOCs

Equipment
Blank

Used to assess the
effectiveness of

equipment
decontamination
procedures

I equipment
blank/day that
equipment is
decontaminated

2 Immediately after
equipment had been
decontaminated

All laboratory
analyses
consistent with
daily sampling

Trip Blank Used to assess the
potential contaminants
from sample containers
or other foreign sources
during sample
transportation and
storage

I trip blank/
sample cooler

4 When VOC, BTEX
and MTBE, or
dissolved gases
samples were
collected

VOCs

Field
Duplicate
(blind)

Used to assess sample
collection procedures,
sample preparation, and
improper analytical
instrument use

I duplicate/b
environmental
samples

2 Collected at the same
time and location of
original sample

Same as original
sample

Notes

dedicated equipment was used, equipment blanks were not required as there was no potential for
cross-contamination between monitoring wells.

No results were qualified as sampling artifacts during the October 2000 sampling event.

4.1.3 Trip Blanks

Trip blanks consist of VOC sample vials filled in the laboratory with ASTM Type II reagent
grade water, transported to the sampling site, handled as environmental samples, and returned to
the laboratory for analysis. Trip blanks are not opened in the field and are submitted only when
VOC samples are collected for analysis. Trip blanks are used to assess the potential introduction
of contaminants from sample containers, and during sample transportation and storage, For the
October 2000 sampling event, a set of trip blanks was included in each sample cooler containing
sampling requiring VOCs.

No results were qualified as transportation/storage artifacts during the October 2000 sampling
event.

US Air Force Center for Environmental Excellence
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4.1.4 Field Duplicates

A field duplicate is a second sample collected in the same location as a field sample ("parent"
sample). Duplicate samples are collected simultaneously, or in immediate succession, to
collection of parent sample, using identical recovery techniques. The parent and duplicate are
treated in an identical manner during transportation, storage, preparation, and analysis. Any
data qualification required by duplicates not meeting the precision criteria for the October 2000
event are discussed in Section 4.5 of this report.

Two field duplicates were submitted in association with the October 2000 quarterly sampling
event.

4.2 SAMPLE TRACKING PROTOCOL

Each field sample was assigned a unique identification number that described where the sample
was collected. The number consists of a maximum 12-digit alphanumeric code as follows:

xxxxxxxxxzzaa

where:

xxxxxxxxx represents the well identification or well name (e.g., LFO5-01,
W1-IGLTAO25)

zz represents the medium (WG for water-ground)
aa indicates the sampling event number for groundwater, surface

water, and soil (e.g., 01, 02, 03, etc.)

For example, the groundwater sample collected during the thirteenth sampling event from LFO5-
01 would be identified as "LFO5-O1WG13."

In order to ensure that field duplicates were analyzed 'blind' by the laboratory, each field
duplicate sample was assigned a unique sample identification number that did not associate the
duplicate with its parent sample. The locations from which field duplicate samples were to be
collected were determined prior to mobilization. Documentation was maintained in the field
sampling log book, and on the sample collection log, to track these field duplicate samples. For
example, a blind duplicate sample would be identified as DUPO1WG13.

QC samples were identified by use of a similar system of identifiers with a maximum of 10
characters. The QC sampling number system is summarized below:

xxyyyyyy

S H
US Air Force Center for Environmental Excellence

M \ clivenbi AFCEE'DO33aOIMl 578 doc 43 HydroGeologic, Inc 2/2/GE



6 6 6 6 3
HydroGeoLogic, inc —2000 Annual Report—NAS Fort Worth JRB, Texas

where:

xx represents the medium (EB for equipment blank, TB for trip blank, AB for
ambient blank)

yyyyyy represents the date (month, day, year)

For example, an equipment blank obtained on October 16, 2000, would be identified as
EBIOI600.

The Project Geologist/Field Coordinator maintained a list detailing the connection between each
QC sample and specific environmental samples. For instance, each trip blank was correlated
with a particular set of samples shipped to the laboratory, and each equipment blank was
correlated to those samples collected on a specific date, using a particular set of sampling tools.

After the laboratory data were received and validated, data entry and QC operations were
performed on the laboratory's electronic data deliverables (EDDs) to ensure that each EDD was
complete, correct, and compliant with the Environmental Resources Program Information
Management System (ERPIMS) format. An EDD report in the ERPIMS format will be
provided.

For the purpose of this report, samples will be referred to by their location identification numbers
(LOCIDs) and will not contain the suffix "WGI 3". The suffix of "DL" is applied to indicate a
sample result reported from a diluted analysis, and the suffix "RE" indicates a sample result
reported from a reanalysis.

4.3 LABORATORY QUALITY CONTROL

The laboratory QC program, including sample handling, laboratory QC elements, and data
reporting, is fully documented in the Final 2000 Basewide QAPP (HydroGeoLogic, 2000c).
Sample handling includes documentation of sample receipt, placement in storage, controlled
sample access, and disposal. Laboratory QC elements consist of instrument calibration and
maintenance, laboratory control samples (LCS5), method blanks, matrix spike/matrix spike
duplicate (MS/MSD) samples, and method-specific QC checks. Reporting of the laboratory
control data was planned prior to the collection of the data, allowing the laboratory to place the
appropriate information into each data package so that the DQE could be performed in a timely
manner.

4.4 QUALITY CONTROL ELEMENTS

The basis for assessing each element of data quality (precision, accuracy, representativeness,
completeness, and comparability) is discussed in the following subsections.

US. Air Force Center for Environmental Excellence
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4.4.1 Precision

Precision measures the reproducibility of measurements. It is strictly defined as the degree of
mutual agreement among independent measurements as the result of repeated application of the
same process under similar conditions. Analytical precision is the measurement of the variability
associated with duplicate (two) or replicate (more than two) analyses. Total precision is the
measurement of the variability associated with the entire sampling and analysis process, and is
determined by analysis of duplicate or replicate field samples and measures variability
introduced by both the laboratory and field operations. Field duplicate samples and MSD
samples were analyzed to assess field and analytical precision, and the precision measurement
was determined using the relative percent difference (RPD) between the duplicate sample results
For replicate analyses, the relative standard deviation was determined. Acceptable values for
precision for each analyte are listed by analysis method in the Final 2000 Basewide QAPP
(HydroGeoLogic, 2000c).

4.4.2 Accuracy

Accuracy is a statistical measurement of correctness and includes components of random error
(variability due to imprecision) and system error. It therefore reflects the total error associated
with a measurement. A measurement was accurate when the value reported did not differ from
the true value or known concentration of the spike or standard. Analytical accuracy was
measured by comparing the percent recovery (%R) of analytes spiked into an LCS to a control
limit. For most organic analytical methods, surrogate compound recoveries were also used to
assess accuracy and method performance for each sample analyzed. Analysis of performance
evaluation (PE) samples were also used to provide additional information for assessing the
accuracy of the analytical data being produced.

Both accuracy and precision were calculated for each AFCEE analytical batch, and the
associated sample results were interpreted by considering these specific measurements. The
formula for calculation of accuracy is %R from pure and sample matrices. Acceptable values for
%R for each analyte are listed by analytical method in the Final 2000 Basewide QAPP
(HydrooeoLogic, 2000c). Accuracy and precision for the October 2000 sampling event are
discussed in Section 4.5 of this report.

4.4.3 Representativeness

Objectives for representativeness were defined for each sampling and analysis task and were a
function of the investigative objectives. Representativeness was achieved through use of the
standard field, sampling, and analytical procedures. Representativeness was also determined

)
by appropriate program design with consideration of elements such as proper sampling locations.

The same analytical methods are maintained from quarter to quarter (with the exceptions cited in
Section 4.4.5 below). The dedicated bladder pumps help to ensure representative samples are
collected each sampling round.

US Air Force Center for Environmental Excellence
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Table 4.2
Data Qualifiers- ttcs

Qua! jflersfor Data Wit/tin AcceptanceLimits (Usable ds Reportedj I
(no qualifier) The result is a detection with the mdicated

value and units. (Use datum without
qualification)

(Not applicable)

U (Not applicable) The analyte was analyzed for, but not
detected. The associated numerical value is at the
PQL. (Use datum without qualification)

Qua! (fler for Data Within Action Limits (Usable with Qualflcation)
F The analyte was positively identified, but the

associated numerical value is below the PQL
(Not applicable)

J The analyte was positively identified, the
quantitation is an estimation.

(Not applicable)

Ui (Not applicable) The analyte was not detected; the associated
numerical value is a PQL which is estimated due to
deficiencies in the QC data.

Qual?flers for Data Outside ofAction Limits (Ulusable)
R The datum is unusable due to serious The datum is unusable due to serious deficiencies

deficiencies in the ability to meet QC criteria in the ability to meet QC criteria.

Notes
If a combination of QC results suggest contradictory qualifiers, the following hierarchy is used to select the appropriate

qualifier to assign
R> Ui > U> F > I > (no qualifier)

PQL - practical quantitation limit
QC - quality control

4.4.4 Completeness

Completeness was calculated for the aggregation of data for each analyte measured for any
particular sampling event or other defined set of samples. The number of valid results divided
by the number of possible individual analyte results, expressed as a percentage, determines the
completeness of the data set. In evaluating sampling event completeness, valid results were all
results not qualified with an "R" qualifier (see Table 4.2 for an explanation of qualifiers used).
The project requirement for completeness is 95 percent for aqueous samples. In instances where
samples could not be analyzed for any reason (holding time violations in which resampling and
analysis were not possible, samples spilled or broken, etc.), the numerator of this calculation
becomes the number of valid results minus the number of possible results not reported.

The formula for calculation of completeness follows.

% completene ss =
—C'

number of valid (i e., non — R qualified) results
number of possible results

US Air Force Center for Environmental Excellence
M \DeiivcrabiSAFcEEDo33\ROi-0i 57i doc 4.6 i-iydroQtoLogic inc 2/2101



.666 LB
HydroGeoLogic, Inc —2000 Annual Report—NA S Fort Worth iRS, Texas (j

Table 4.3
Data Quality Evaluation and Result Rejection Summary

tWWeIWUSIUrtirie1pvn
DUPO3 CC
)UPO4 - CC
3M1-22-04M CC
3M1-22-07M cc
EIM-116 CC
E-!M-123 CC
ITMW-OIT CC
LFO3-3D CC
LFO5-Ol CC
LFOS-5G CC
N4W-53 CC
W-153 CC
WHGLRWOI5 CC
WHGLRWOI7 LCS
WHGLTAO25 CC
WTTCTAOIO CC
WITCTAO24 CC
WJETA535 CC
rota! Ana!yses 18

ejected Analyses 18

ercent Complete 0 0
Notes
LCS The designated sample result was rejected because of a low laboratory contro! sample recovery (%R)
CC The designated sample result was rejected because of high continuing-calibration verification values (%D)

The October 2000 sampling event generated a total of 1,214 data points (from environmental
samples and field duplicates); 1,196 of these data points were considered usable. Overall project
completeness was calculated to be 98.5 percent, which meets project completeness requirements.
Completeness calculated on a per-analyte basis is evaluated in the discussion of individual
analytical method subsections in Section 4.5. All rejected and missing data points are
summarized in Table 4.3.

4.4.5 Comparability

Comparability is the confidence with which one data set can be compared to another data set.
The objective for this QC program is to produce data with the greatest possible degree of
comparability. The number of matrices that are sampled and the range of field conditions
encountered are considered in determining comparability. Comparability is achieved by using
standard methods for sampling and analysis, reporting data in standard units, normalizing results
to standard conditions and using standard and comprehensive reporting formats. Complete field
documentation using standardized data collection forms supports the assessment of
comparability. Analyses of PE samples and reports from audits are used to provide additional
information for assessing the comparability of analytical data produced among subcontracting
laboratories. Historical comparability is achieved through consistent use of methods and
documentation procedures throughout the project. Analytical methods have remained the same

US Air Force Center for Environmental Excellence
M Dci,v.bies\AFCEE\DO33\ROi-Oi S7 47 HydroGwiogic inc 2/210i



B B B 6 7 HydroGeoLogic, Inc —2000 Annual Repori—NAS Fort Worth IRS, Texas

since the beginning of the Groundwater Sampling Program, with the exception of dissolved
gases.

The method for dissolved gases used in previous rounds of sampling had been a modification of
method 5W8015. Starting with the April 2000 sampling event, Method RSK- 175 has been used.
Both methods involve analysis of headspace by gas chromatography, and have similar detection
limits. The control limits required by the QAPP have been used in all rounds of sampling and
have remained unchanged.

Note that the methods used for petroleum hydrocarbons and for BTEX also changed over the
course of this investigation; however, these tests were not analyzed for during October 2000 and
are not discussed fui-ther in this report.

4.5 DATA QUALITY EVALUATION

This section describes the analytical methods and QC program utilized for the October 2000
basewide groundwater sampling event at NAS Fort Worth JRB. The analytical methods used for
the analysis of the field samples are described in the Final 2000 Basewide QAPP
(HydroGeoLogic, 2000c).

The objective of the DQE is to provide a professional review of the analytical data packages
submitted by the laboratory. The DQE consists of laboratory QC data and field QC data review,
to indicate which data are usable, usable with qualification, or unusable. The analytical
procedures used to generate field sample data are evaluated in accordance with the general and
method specific QC criteria listed in Sections 5.0, 6.0, 7.0, and 8.0 of the Final 2000 Basewide
QAPP (HydroGeoLogic, 2000c). The DQE for each analytical procedure (or set of procedures)
is presented in the subsections below. Each subsection summarizes those results which have
been found to be unusable and those results which are usable with qualification.

Some analytes will have more than one qualifier assigned due to multiple QC issues with that
result. In such cases, the qualifier with the highest priority is assigned; the other qualifiers are
considered to be overridden and are not discussed in the method DQE.

Note that some samples have more than one analysis, due to reanalysis for dilution or QC issues.
Where multiple analyses are available for a sample, the DQE discusses only QC issues affecting
the definitive result for each analyte in that sample. The definitive result is determined by
evaluating the hierarchy of data qualifiers (with the lower priority qualifier indicating a 'bette?
result), practical quantitation limits (PQL5), and calibrated range.

The following items of laboratory QC data are reviewed:

• Sample integrity
• Sample completeness
• Preparation and analysis holding times
• Laboratory preparation and analysis methods
• Method accuracy and precision (e.g., MS/MSDs, dilution tests)

US. Air Force Center for Environmental Excellence
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• Laboratory performance criteria (e.g., blanks, LCS recoveries, surrogates, internal
standards)

• Instrument initial and continuing calibration checks

Field QC performance is evaluated through evaluating field duplicates, field blanks, field
documentation, and shipping criteria.

All project analytical data were validated to Level III standards by Environmental Data Services
or HydroGeoLogic. As requested by AFCEE, 10 percent of the data were validated to Level IV
standards by IT Corporation. The data selected for this comparison were from the April 2000
Quarterly Sampling Event. The results of Level IV validation were compared to the results of
the Level III validation of the associated data packages by HydroGeoLogic's Project Chemist.
The comparison of the two levels of validation showed no major discrepancies in the qualifiers
applied to the data and it is concluded that the Level III validation is sufficient to meet the DQOs
of the 2000 Basewide Groundwater Sampling and Analysis Program The Level IV validation
reports, along with other related information, will be submitted to AFCEE as a separate
submission.

4.5.1 Volatile Organic Compounds

A total of 16 groundwater samples, 2 duplicate samples, and 7 field QC samples were analyzed
for VOCs by method SW8260B. Of the 1,210 VOC results generated by field samples and
duplicate samples, 18 were rejected. Overall completeness of the VOC results was calculated to
be 98.5 percent. All results for dichlorodifluoromethane were rejected, and the completeness for
this compound is 0.0 percent, which does not meet the completeness goal of 95 percent. All
other VOCs met the project completeness goal with 100 percent completeness. All result
rejections (with a reason code) are presented in Table 4.3.

The remaining data results are usable with qualification as described below.

One of the four sample data packages contained two sets of MS/MSD results. The MS/MSD
results within a data package were used to qualify the results for the parent sample as described
below:

The MS/MSD performed on sample GMI-22-07M had low recoveries for methylene
chloride and MTBE. These compounds were non-detects in the parent sample and were
qualified "UJ" in GMI-22-07M. This MS/MSD pair also had high recoveries for 1-
chlorohexane, and high RPDs for MTBE, bromochloromethane, and 1,1,2-
trichloroethane; however, these compounds were not detected in any associated sample
and no further qualification was required.

The MS/MSD performed on WITCTAO1O had high recoveries for 1-chlorohexane. This
compound was not detected in the parent sample and no further qualification was
required.

US Air Force Center for Environmental Excellence
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The MS/MSD discrepancies appear to be outliers and are not indicative of a pervasive matrix
effect for these analytes, and no qualification of other samples is warranted.

Sample LFO5-5G is associated with field duplicate DUPO3. This duplicate pair showed
acceptable precision with the exceptions of 1,1 -dichloroethene and chlorobenzene, which had
RPDs of 22 and 67, respectively. The detections of both compounds have been qualified "J" in
both members of this duplicate pair.

Sample W- 153 is associated with field duplicate DUPO4. This duplicate pair showed acceptable
precision with the exception of trichloroethene. This compound was detected in both members
of the duplicate pair, but the RPD acceptance criterion of 20% was exceeded. The detections of
this compound have been qualified "J" in both W-153 and DUPO4.

Detected values for specific analytes have been qualified "F" in several samples due to results
between the method detection level (MDL) and PQL.

4.5.2 Metals

A total of two groundwater samples were analyzed for metals, and two other samples, HM- 116
and LFO3-3D, were analyzed for chromium only. The analyses were performed by a
combination of method SW6O lOB and the analyte-specific methods of the SW7000 series. All
50 metals results were found to be usable and overall completeness of the metals results and the
completeness of each of the 24 metals analytes is 100%.

The following data results are usable with qualification as described below.

Preparation blanks, initial calibration blanks, and continuing calibration blanks exhibited
occasional metals contamination or negative baseline drift. This resulted in the following
qualifications:

Cadmium and copper non-detects were qualified "UJ" in sample ITMW-0 1 T.

Antimony, beryllium, cadmium, copper, and nickel non-detects were qualified "UJ", and
the aluminum detection was qualified "U" in sample WITCTAOIO.

The post-digestion spike recovery result was out of control for thallium in sample WITCTAO1O.
This caused the thallium non-detection to be qualified "UJ" in this sample.

Detected values for specific analytes have been qualified "F" in all samples due to results
between the MDL and PQL.

4.5.3 Natural Attenuation Parameters

Five groundwater samples and one duplicate sample were analyzed for dissolved gases
(methane, ethane, and ethene) by method RSK-175. There were no rejections of data for
dissolved gases. All 18 dissolved gases results were found to be usable and overall completeness

US Air Force Center for Environmental Excellence
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of the dissolved gases results is 100 percent, as is the completeness for each of the three
individual analytes. All dissolved gas results are usable without qualification, with the exception
of one result reported between the MDL and PQL which is reported as a detection qualified "F."

Five groundwater samples and one duplicate sample were analyzed for anions (chloride, sulfate,
and nitrate), TOC, and alkalinity. All 18 anions results, 6 alkalinity results, and 6 TOC results
were found to be usable and overall completeness for each of these methods is 100 percent, as is
the completeness for each of the five individual analytes. The following data results are usable
without qualification

US Air Force Cent erfor Environmental Excellence
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5.0 FIELD AND ANALYTICAL RESULTS

Monitoring well inspection observations, groundwater elevation measurements, and analytical
results for the three sampling events are presented in the following section. Details of the
October sampling event are presented with reference to the previous two quarterly reports
(HydroGeoLogic, 2000h; HydroGeoLogic, 20001) for the April and July sampling events,
respectively.

5.1 FIELD RESULTS

5.1.1 Monitoring Well Inspections

Of the 285 monitoring wells scheduled for inspection, only 272 were actually inspected during
the July 2000 quarterly sampling event. The inspection consisted of noting the integrity and
condition of each monitoring well and the water level in a field log book. The locations of these
monitoring wells are provided in Figure 5.1 and copies of the field notes for this sampling event
are provided in Appendix A.2. Of the six monitoring wells that were not inspected, one
monitoring well, WITCTAOO I, was paved over with asphalt; four of the monitoring wells (MW-
13, MW-18, MW-58, and MW-59) have been covered over with a concrete pad and an above-
ground diesel fuel tank; and one monitoring well, LFO4-04, could not be located in the debris of
a demolished house and is assumed to be destroyed.

5.1.2 Groundwater Elevations

Groundwater elevations for the 272 monitoring wells on-base are typically measured during the
quarterly groundwater investigations occurring in January and July each year. However,
quarterly groundwater sampling was not performed in January 2000. Groundwater elevations
were obtained during the July 2000 sampling events for 272 monitoring wells and are included in
Table 5.1. The groundwater elevations could not be determined for six monitoring wells. Of
these six monitoring wells, two could not be located; three did not contain any water at the time
of gauging; and one monitoring well contained a dedicated bladder pump installed by Jacobs.
These six monitoring wells are listed on Table 5.2, along with the monitoring wells that were not
able to be inspected and the monitoring wells that have been abandoned.

Groundwater ele'ations measured during the July 2000 sampling events from 272 monitoring
wells screened in the Terrace Alluvium were used to construct the potentiometric maps presented
in Figure 5.1. In general, the regional groundwater flow direction is from west to east.
Groundwater elevation varied from 620 feet above NGVD in the southwestern portion of the site
to 529 feet NGVD in the eastern portion of the site during July 2000. The head gradients toward
the eastern end of the site are considerably higher than those on the western portion. The
groundwater gradient ranges from approximately 0.009 to 0.015 feet NGVD in July 2000.

Some local variations in groundwater flow direction are reflected on the potentiometric maps.
The groundwater flow direction in the Terace Aquifer is primarily eastward towards the basin
formed by the West Fork Trinity River, however, in the southeastern portion of the base,
groundwater flow is toward the basin formed by Farmers Branch Creek.

US Air Force Center for Environmental Excellence
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Table 5.1
Groundwater Elevations for July 2000

IWS
lfaw!ia!tW4t1LSII!I*%flina.I t1&s1 .IElevatiiflW 1WI W4W!

tndwtiI
15B 230103208 6963338.74 56759 558.57

171 229962667 6963642 66 578 13 565.32

17J 229958443 696378005 57994 56671

17K 229979921 696357834 57547 564.21

17L 2299741 17 696381274 57732 564.97

17M 230003762 6963761.95 574.28 563.59

BGSMWOI 2299511.00 696491644 57864 570.45

BGSMW02 2299618 19 696500679 57757 56521

BGSMWO3 229969006 6965067.50 576.72 565.14

BGSMWO4 2299589.50 6965084.53 578.49 565 55

3GSMWO5 2299961.23 6965150.67 571.66 56481

3GSMWO6 229991009 6964981.31 57651 56512

3GSMWO7 2299737.83 6964990.68 574 88 565.69

3SS-A 230011543 6965491.10 566.49 56120

3LDGIO4O-1 2298699.62 6963528.01 604.27 58540

CAR-RW7 2296407.22 6961213.98 61896 59126

T08-IIA 229587640 6962318.10 608 15 595.54

2T08-11B 229592850 6962030.90 60805 595.93

T09-12A 2295439.20 6960549 80 635.38 617 34

FTO9-12B 229569740 696070930 62736 593.60

PTO9-12C 229577150 696059030 627-86 59312

GMI-04-OIM 2296728.53 6960930 74 613.79 1
3M1-22-02M 229618740 696663290 61913 60792

GMI-22-03M 2298539.40 696621990 608.03 58698

3M1-22-04M 229734050 6967250.50 610.70 59023

GMI-22-05M 2299432.10 696694030 58428 57262

GMI-22-06M 2298186.60 696700450 60684 587.89

GMI-22-07M 2298322.50 6969018.70 60566 58880

GMI-22-08M 2298971.50 6970323 60 606.94 589.12

1-IM-IlO 2293163.20 6963667.50 637.33 609.41

1-fM-Ill 229326566 696362355 63649 606.70

HM-112 2293141.65 696421756 638.06 60745

HM-114 229435200 6963912.10 627.77 607.80

US. Air Force Center for Environmental Excellence
M'DcI'.er.bIa\APCEEDO33R0l-0l S7BdOC 5-5 HydroGcolog'c Inc 2/2/nI



HydroGeoLogic, Inc —2000 Annual Report—NA S Fort Worth iRA, Texas

Table 5.1 (continued)
Groundwater Elevations for July 2000

i?.4$igell srfl UtthJ VEttZlevatiliTi
tFt%!

SL1SJ1tEliiitiofi,
flWLvkMtr

HIM-hG 2294283.70 6966411.40 63406 60953

HIM-117 229427430 6967355.40 63332 60983

HIM-118 229478050 6968035.20 62623 60926

HIM-119 229427180 6968726.00 62504 60997

-IM-120 229534320 696948900 61684 61000

-IM-121 229527920 696739020 627.66 608.3!

HIM-123 229527260 6961638.50 62485 59595

HIM-124 2295223 30 6963957 80 623.26 60728

HIM-125 229522029 696589346 62937 60922

HIM-126 229430020 696312100 62299 60643

HIM-127 2294853.30 696158850 624.04 596.97

ITMW-OIT 2298967 14 696106205 60277 58834

JOl-IB 2301057.01 6964700.81 560 18 54502

LFOI-ID 230141272 6964288.18 56391 54412

LFOI-IE 230117430 696460603 562.11 54397

LFOI-IF 2301376.05 696443804 562.26 54367

LFO3-3D 229326912 696205665 625.25 61242

LFO4-01 2295382.89 696102772 629 16 595 16

F04-02 229630910 696111310 62344 59150

Y04-04 2297170.07 696094690 612 13

.F04-l0 229707890 6960411.80 62647 591 12

LFO4-4A 2295852.98 696030048 625.84 611.08

F04-4B 2296274.34 6960323 91 61995 599 75

F04-4C 2296593.50 6960604.00 61296 591.41

F04-4D 2296416.39 6960831.59 615.13 591.72

J04-4E 229641100 696103604 61849 591.60

LFO4-4F 2296058.77 6961061 85 625.28 592.78

LFO4-4G 2296658.93 6961224 13 619.75 59075

LFO5-01 229457780 696272830 621.88 601.18

LFO5-02 2295278.90 6962653 10 622.61 59632

LFO5-18 2297075.40 6961555.60 611.71 59085

LFO5-19 2297461.40 6961239.90 60605 589.38

LFO5-5A 2295580.90 6961438.56 623.00 595.19

LFO5-SB 2296078.25 6961901.56 600.40 59340

US A it Force Center for Environmental Excellence
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Table 5.1 (continued)
Groundwater Elevations for July 2000__t: erjr:11a

LF05-SC 2295993.73 696172005 608.56 594.36

J05-5D 2295757.04 6961740.47 611.40 59582

F05-5E 229555036 6961177.87 62670 595.11

£05-5G 229653632 6961581.32 61528 591.51

LFOS-51T1 2296343 46 6961735.72 610 54 --I

SAI628-1 2297802 10 6967936.20 601 67 590.81

LSA1628-2 229784650 696794330 601.93 590.64

£A1628-3 2297791 26 6967993.08 601 73 590.71

LSA1628-14 229789692 696790830 60160 59022

LSA1628-15 229786079 6967862.87 601 35 590.24

VIW-I0 2300541 58 6965836.20 558.85 54402

\4W-1l 230079196 6965706.66 55817 53096

vtW-11A 2297057.28 6965810.34 612.17 58885

\4W-12 230014202 6966149.32 55962 54936

\4W-19 2295368.85 6963512.61 611.28 59275

MW-2 230055592 6965704.96 55755 545.51

MW-3 2299750 34 6965242.67 57648 56445

MW-36 229935666 6965034 80 604 11 59906

MW-37 229938499 6965061 35 590.53 581 49

MW-38 229815308 6965981.09 60411 587.60

vIW-39 2298171 12 696599901 604 12 58774

VIW-40 2298224.98 6966053.10 604.16 587.44

VIW-41 229820457 6966088 85 604 66 587.71

1W-42 2298144.90 6966031.04 604.60 587.82

.4W-S 230013861 6965803 45 563 69 558.77

.4W-SO 2295621.70 696852865 619.27 60823

'.4W-SI 229563996 6968536.47 61936 60825

'.4W-52 2296182.56 696435517 61629 59691

vtW-53 2296200.24 6964378.18 616.75 599.97

\IW-56 2296055.93 696878953 614.32 606.23

vlW-57 2297112.98 6967217.16 613.37 60101

VIW-6 2300173.70 6965734.92 562 87 560.43

v1W-7 2300055.24 6965967.11 567.37 558.63

\4W-8 2300491.79 6965584 18 557.04 548.78

US. Air Force Cent erfor Environmental Excellence
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Table 5.1 (continued)
Groundwater Elevations for July 2000

SAtSfl'
Morntônngellk

,.;
:

em-Entiig' tNoflhing

.TotóE:Côgj
EIevation,t

(ft above msI
rakc!18t1on
,ft aboieTmsI

1W-9 2300329 17 6966001 96 55954 54856

1WMTAC-001 229652035 6959115 80 645.04 609.84

DT-15C 2300947.51 6963316.34 564.25 55537

SAy-I 2300298 89 696577636 560 15 547 70

SAV-2 230028042 696580758 56007 54797

SDI3-0I 2300621 42 6963391 74 573 09 560.36

SDI3-02 2300753.03 6963487.70 573 28 559.91

SDI3-03 2300699.63 6963362.92 571 41 56026

SDI3-04 2300770.96 6963361 52 569.08 559.16

SDI3-05 230077529 696390428 571.54 56209

SDI3-06 230090783 696316435 55768 5459!

S013-07 230100934 696316704 56044 54175

SPOT35-1 2296878.53 6966202.40 613 59 590.30

SPOT3S-3 2296850.62 696610875 61202 591 06

SPOT35-4 229677788 696617492 61274 591 19

SPOT3S-5 229684673 696602004 61409 591.16

SP0T35-6 229663463 69662346! 61568 591 62

SPOT35-7 2296508.59 6966534.79 616.41 60794

SPOT3S-8 2296970.16 696642855 61350 59011

SP0T35-9 2296780.62 6966581 53 615.04 591.96

ST!4-01 2300090.80 6963295 30 575 95 561 92

STI4-OV 230009170 696351160 57551 56276

STI4-03 2299891.60 696408000 57668 56581

STI4-04 2300345.30 696364270 575 61 562.58

STI4-24 2299084.20 696401789 594.14 582.81

STI4-25 2299065 36 6964563.76 592 94 586.46

STI4-27 2300212.35 6964257.94 57385 56443

STI4-28 230049599 6963728 32 574.45 56240

STI4-29 2300512.78 696352779 571.45 561.48

STI4-30 230046618 696321153 56687 56051

STI4-W05 2299093.85 6963726.06 593.63 584.61

ST14-W06 2299330.79 6963806.56 581 42 568.9!

STI4-W07 2299393 81 696361461 579.96 566.18

STI4-W08 2299479.59 6964323 98 580.54 568.75

US Air Force Center for Environmental Excellence
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Table 5.1 (continued)
Groundwater Elevations for July 2000

onitoring eli

jnates
Nortliing

tCasinglevation

4 oVe ins!)

C nudwater
levation

(ft above msi)
STI4-W09 2299550.10 696347! 69 57554 565.67

ST14-W10 2299730 13 6963949.34 57399 56578

STI4-W!l 229965797 696412860 57631 567.30

STI4-W12 229958! 06 6963953 27 57552 56791

STI4-W13 2299776.44 696369516 574.49 56431

ST14-W15 229992311 696331579 573.47 56241

STI4-W16 230012830 6964064.61 57362 56476

STI4-W18 230016247 696390673 573.79 56433

STI4-W!9 2300203.61 696369980 573.31 56308

STI4-W20 2300275 36 6964009.08 573 48 563.77

STI4-W21 2300242.02 6963417.82 57288 562.06

STI4W22 230)0)639 696364964 57130 56079

ST!4-W23 230041037 696294906 565.60 558.!4

STI4-W31 230083086 696354967 57123 56038

ST14-W32 230081507 6963239.02 564.15 55912

LJSGSO3T 230061000 696870470 575.02 570.40

LJSGSO4T 229917761 696875834 604.97

LJSGSO6T 2297542.16 6963763 04 60661 -.
USGSO7T 229524650 696018250 63243 62054

W-153 2294096.20 696510630 631.57 609.14

WCHMFITAOOI 229343760 696528.17 639.08 609.20

WCHMHTAOO2 2294553 4) 6966740.53 631 32 608.87

WCI-IMHTAOO3 - 2294774 14 6967153 88 631 00 60857

WCI-IMHTAOO4 2294776 10 696714461 631.25 60861

WCHMHTAOO5 2295397.82 6966691.19 62695 60804

WCFIMFITAOO6 2295406 97 6966690 11 626.73 607 98

WCHMF{TAOO7 2295645.39 696710589 623.93 60774

WCFIMHTAOO8 229559748 6967889 89 622 85 607.45

WCHMHTAOO9 2296395.01 6967635.29 615.55 607.37

WCI-IMHTAOIO 229639880 6967640.08 615.35 608.18

WCHMFITAOI 1 2297063.01 6968490.51 605 80 59236

WCHMHTA0!2 229742582 696784086 605.85 591.18

WCFIMI-ITAOI3 229978618 6966251.26 57826 56101

WCFIMHTAOI4 2294072.81 6970403 90 619 11 610.66

US Air Force Center for Environmental Excellence
- -
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Table 5.1 (continued)
Groundwater Elevations for July 2000

saaaaai4iwaaøa£qaIthISUa4 assusaiiiteana
WI-IGLPAOOI 229609676 696128267 62044 543 32
WFIGLPA002 229664531 696260706 591 74 586.26
WHGLPAOO3 229528648 6961976.31 62261 549.21

WHGLPAOO4 2296655.89 6962601 66 59! 41 55261

WHGLRWO15 2298662.64 6960871 43 604.64 58894

WHGLRWOI6 2299201.47 696103495 60235 58787

WHGLRWOI7 2299000.59 6960727 11 60466 58806

WFIGLRW0I8 2298744.63 696053293 608.05 589.34

WHGLRWOI9 2298620 19 696068423 60539 58952

WHGLTA0O2 229611139 6962377.91 60852 59385

WHGLTAOO3 229802984 6961043.88 614.22 59058

WHGLTAO04 2295760.62 16962943.38 61435 59562

W1-1GLTAOO5 2301043 78 6963469 85 57056 558 59

WHGLTAOO7 2301093.17 6963162.46 55288 537.35

WHGLTAOO8 230001684 696395517 57237 56499

WHGLTAOO9 229752870 696521165 61209 58822
WHGLTAO1O 229677093 696558003 618 13 59! 44

WHGLTAOII 229587387 6968356.67 61971 60765

WHGLTAOI2 2297740.00 6965920.84 60664 587.89

W1-IGLTAOI3 2297177.07 696595777 613 13 58833

WI-IGLTAOI4 2297373.92 696629534 61026 58894

WHGLTA02O 2299684 95 6962285 83 568 80 556 70

WHGLTAO22 2297693.54 6960401.65 61494 591.04

WHGLTAO23 2298565.43 6960492.16 608.52 590.14

W1-IGLTA025 2298942.63 696160826 601 46 584.73

WHGLTAO26 2297200.73 6967204.01 612 10 591.04

WHGLTAO27 696717321 229719685 61233 59138

WI-IGLTAO28 229745094 6967760.51 605 76 591 47

WI-IGLTAO29 2298574.35 6965736.08 603.13

W1-IGLTAO30 2299155.33 6964327.76 589.07 585 90

WHGLTAO3I 2299398.98 6964366.12 59278 585.89

WHGLTAO33 2295656.05 6964665.24 581 29 568.67

WIHGLTAO34 230106021 696388966 57075 56104

WHGLTAO3S 2301048.39 696382375 571 06 561.25

US Air Force Center for Environmental Excellence
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Table 5.1 (continued)
Groundwater Elevations for July 2000__pjings*IWIS j%at0t4ttItiIg 1' Jabvejj

WHGLTAO36 230045839 696600130 554.95 54459

WHGLTAO37 2300596.51 6965905 87 555.73 540.26

W1-IGLTAO38 230072646 696582945 556.05 --'

WFIGLTAO39 2299277 71 6964408.76 58968 56927

WFIGLTAO43 2297021.32 696177199 60217 590 78

WHGLTAO44 2297347.37 696172? 40 582.93 - 578 43
W1-IGLTAO45 229836880 696132190 59852 58823
WHGLTA04S 229871483 696091620 60489 582.09
WHGLTAO49 2299269 36 6962329.24 574 26 562.56

WHGLTAIOI 2301220.30 696463349 55935 543 19

WFIGLTAIO2 2301388.56 6964448.94 55986 543 50

WHGLTAIO3 230152224 6964314.53 55977 536.29

W1-1GLTAIO4 230160827 696422538 56039 52927

W1-IGLTA2OI 229866088 696319814 60321 58452

W}IGLTA2O2 2298832.59 696332621 603.45 58455

W1-IGLTA2O3 2298400 38 6963058 53 600.98 584 72

WI-IGLTA2O4 229810466 696362562 60557 58758
W1-IGLTA3O2 229442227 696260264 621.70 606.72

WHGLTA3O3 2294400 77 6962351 2 I 622.77 600 47

WHGLTA6OI 229747369 696269781 600.00 58536

W1-IGLTA6O2 229762501 696275266 612.09 59674

WHGLTA6O3 2297727.19 696271338 60092 58428

WHGLTA6O4 2297530.02 6963195.39 607.43 58793

W}1GLTA7OI 2295332.86 6961835 73 - 623.08 596.24

WFIGLTA7O2 229588207 696192016 60941 595.43

WI-1GLTA7O3 2295741.23 696168070 61507 59575

WHGLTA7O4 2295831 51 6962141 07 60884 596.25

WHGLTA7O5 2296026 58 6962002 86 598.79 593 08

W1-IGLTA7O6 2296030.82 696214624 607 15 593.46

*VHGLTASOI 229585780 6962790.06 601.48 592.36

W1-IGLTASO3 2296040.83 6962524 15 602.13 593.58

WI-1GLTA901 2299642.88 6967831 58 58357 573.63

WHGLTA9O2 229995224 6967670.51 55875 541.40

Wi-IGLTA9O3 230008628 6967830 13 55937 53249

-
US A Zr Force Center for Environmental Excellence
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Table 5.1 (continued)
Groundwater Elevations for July 2000

US Air Force Center for Environmental Excellence
M \DeIivcnbI&AFCEE\D033'RQI-OI 57! doc 5—12 HydroGcoLog,c, Inc 2/210!
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(ft ahoy msl)
WEIGLTA9O4 6968031 10 563.27 532 28

WHGLTA9O5 2299782 00 6967573.60 562 36 542 76

WFIGLTA952 2299956 02 696767653 558 76 532 57

WHGLTA9S3 230007845 6967825 90 559.36 532 51

WHGLTA9S4 230017900 696803247 563.07 533 76

WJTCTAOOI 2296447.95 6969591 17 60982 --
WITCTAOO2 2296135.48 696925849 613.36 609.19

WITCTAOO3 2297405 05 6969111 30 607 58 592 69

WITCTAOO4 229749047 6968938 83 606.62 592 59

WITCTAOO5 2298166.79 6968458.46 602 81 589 56

WITCTAOO6 2298261 86 6968425.94 60276 589 38

WITCTAOO7 229843207 696830956 603 03 587 87

WITCTAOO8 2298030 12 696793966 600.62 591.41

WITCTAOO9 229823290 696786060 597 15 590.23

WITCTAOIO 2298752 18 696769353 6003! 58501

WITCTAOII 2297357.31 696745526 610.27 592.60

WITCTAOI2 229822439 696734877 59993 58909

WITCTAOI3 2297750.98 6967015 62 60539 58970

WITCTAOI4 229741751 6966903 57 611 74 59048

WITCTAOI5 229839502 6966332.67 60684 58841

WITCTAOI6 2298061.33 6966238.29 607.85 58871

W!TCTAOI7 2299305 78 6967298.15 59294 583.58

WITCTAOI9 2298838.01 6963107.25 60082 58557

WITCTAO2O 2296316.79 696389532 616.78 594.46

WITCTAO2I 229871816 6963794.40 60419 58832

WITCTAO22 2298742.85 6963649.92 60417 58645

WITCTAO24 2298956.02 6965971 78 604.86 587.54

W!TCTAO25 2299534.28 6966004.92 595 20 584 26

WITCTAO26 229948009 696545685 584.37 57866

WJTCTAO27 229951086 696519374 58144 56972

WITCTAO28 2300621.25 6965160.62 558.11 547.22

WITCTAO3I 229915220 696468993 592.10 58764

WITCTAO32 2299195.64 696450067 58737 579.98

WITCTAO33 2300475.24 6964323.67 574 06 564.46
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Table 5.1 (continued)
Groundwater Elevations for July 2000

.tS gii. levation

(gjq!)
ttLSIIflevatioiJffiJveJjj

WITCTAO34 230095149 696395668 571.95 56291

WITCTAO35 2299093.68 6963387 12 59937 58549

WITCTAO37 2297784.44 6963424.04 604.19 58884

WITCTA039 229541541 696233977 619.47 59772

WITCTAO4O 2299514.54 6963259.78 57903 565 85

WITCTAO4I 2299642 10 696316875 57797 56324

WITCTAO42 2299653.16 696310838 576.76 56305

WITCTAO43 229972486 696311005 57672 56307

WITCTAO44 229983600 6963055 72 575.76 56223

WJETA53O 2296533.87 6959546.93 639.39 602.97

WJETAS34 2296341 54 69589S1 15 64738 613 87

WJETA535 2296794.44 695972227 63461 599.87

WPO7-IOA 229580730 696129000 62650 59476

WPO7-IOB 229604040 696127750 624.22 59263

WP07-IOC 229606240 696157560 617.18 59329

Notes

Monitoring well was dry
2 Monitoring well was not located

Groundwater elevation could notbe measured, monitoring well contains Jacobs dedicated pump
Monitoring well was damaged
Monitoring well was installed and sampled in October 2000 Groundwater elevations were taken from the October Sampling

Elevations are reported In feet above mean sea level (ft above msl)
-- Groundwater Elevation could not be determined

(

US Air Force Center for Environmental Excellence
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Table 5.2
Summary of Well Inspection Observations During

2000 Quarterly Sampling Events

k4IMRIaflAtnIøtttMflk
Wells containing free product January. LSA1628-1 WJTCTAO36'

SPOT3S-6

April: WHGLTAOO7
WITCTAO36'

July No monitoring wells were inspected in July,
however no product was detected during June and
August

October. No monitoring wells were inspected during October,
however product was detected in September at
monitoring wells.
1 7M
LSA 1628-I
SDI 3-04
SD 13-07
SPOT35-3
WFIGLTAOO7

Dry Monitoring Wells April: WHGLTA2O3
July GMI-22-OIM

LFO5-5H
October: STI4-28

WHGLTAO38

WI-IGLTA2O3

Monitoring Wells Abandoned in 2000 by HM-122MW-49
HydroGeoLogic LFO4-411

LFO5-SF
MWI-16
MW-12A
MW-20
MW-21
MW-48
LFO5-5D

MW-57B
SPOT25-2
STI4-14
STI4-26
WITCTAO36
WITCTAO57
WJETA53 I

Monitoring Wells Abandoned by the Navy BSS-B MW-4

Monitoring Wells Destroyed July LFO4-04
MW-13

MW-58
MW-59

Monitoring Well Contained Dedicated Pump USGSO6T

(installed by different contractor)

Monitoring Wells Damaged WITCTAOOI

Unable to Locate July WHGLTAO29 USGSO4T

Notes
WITCTAO36 was plugged and abandoned in May 2000

US Air Force Center for Environmental Excellence
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5.2 CONTAMINANT EVALUATION

To facilitate discussion of contamination at NAS Fort Worth JRB, contaminant levels
determined from analytical sampling were compared to several threshold values. The results of
metals analyses were compared to established background concentrations (Jacobs, 1998), and the
results of the organic analyses were compareçi to method quantitation limits (MQLs) (see Section
5.2.2). These comparisons identified locations where contamination is likely, and monitoring
should be continued to provide further characterization. In addition, all data, both inorganic and
organic constituent concentrations, were compared to the TNRCC Risk Reduction Standard 2
(RRS 2) values. Comparison of contaminant concentrations to their respective RRS 2 value
provides a basis for risk assessment. Concentrations of contaminants that exceed their respective
RRS 2 values indicate areas where continued monitoring or remedial action may be necessary.

5.2.1 Background Concentrations

Background concentrations were determined for 24 inorganic constituents at NAS Fort Worth
JRB (Jacobs, 1998) in December 1996. A single groundwater sample was collected from 12
background monitoring wells using a low-stress technique to approximate filtered samples The
groundwater monitoring wel]s sampled, both newly installed and existing, were located up- and
cross-gradient from monitoring wells known to contain VOC and SVOC compounds.

The tolerance interval (TI) method suggested by the EPA (USEPA, 1989, 1992) was used to
estimate background concentrations for the 24 inorganic constituents for comparison to
compliance monitoring wells. TIs are useful for groundwater data analysis because it is
important to ensure that, at most, a small fraction of the compliance monitoring wells sampled
exceed a specific concentration level (USEPA, 1992). Two coefficients are associated with any
TI. One is the proportion of the population the interval is supposed to contain, called the
coverage. The second is the degree of confidence with which the interval reaches the specified
coverage, known as the tolerance coefficient. The upper tolerance limit (UTL)95,95 is the UTL of
a TI with coverage of 95 percent and a tolerance coefficient of 95 percent. The UTL9595 was
determined by Jacobs (1998) as the background concentration for comparison to contaminant
concentrations. These values are provided in Table 5.3.

5.2.2 Detection and Quantitation Limits

A practical quantitation limit (PQL) is the lowest analytical result level that can reasonably be
achieved within specified limits of precision and accuracy during routine laboratory conditions. -
Each PQL value is higher than the associated method detection limit (MDL), which is the
minimum concentration of a substance that can be measured and reported with 99-percent
confidence the analyte concentration is greater than zero. Both MDLs and PQLs are adjusted for
sample-specific conditions such as moisture, subsample mass, and dilution. Sample
concentrations falling between the sample-specific MDL and sample-specific PQL are assigned
an "F" qualifier indicating the variability of the result (HydroGeoLogic, 2000d). In July 1998,
the TNRCC issued an Interoffice Consistency Memorandum (YNRCC, I 998a), followed in
September 1998 by an Erratum Sheet (TNRCC 1 998b). The Consistency Memorandum defined
a MQL as the demonstrated lower limit of the linear range for that analyte. As defined, an

US Air Force Center for Environmental Excellence
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Table 5.3
Background and Risk Reduction Standard 2

Values for Inorganic Constituents in Groundwater

usau iamsssiuntii
Alumii1um 1,332 100,000 Derived

Antimony 2 6 TNRCC

Arsenic 4.9 50 TNRCC

Barium 587 2,000 TNRCC

Beryllium 03 4 TNRCC

Cadmium 05 5 TNRCC

Calcium 226,300 -- Essential Nutrient2

Chromium 6 100 TNRCC

Cobalt 8 9 6,100 Derived

Copper 2 8 1,300 Derived

Iron 224 300 Derived

Lead 1.6 15 TNRCC

Magnesium 37,800 -- Essential Nutrient2

Manganese 175 1,400 Derived

Mercury 0 1 2 TNRCC

Molybdenum 144 510 Derived

Nickel 20 4 2000 TNRCC

Potassium 15,030 -- Essential Nutrient2

Selenium 7.7 50 TNRCC

Silver 02 510 TNRCC

Sodium 167,000 -- Essential Nutrient2

Tin3 -- 61,000 Derived

Thallium 63 2 2 Derived

Vanadium 12 720 Derived

Zinc 118 31,000 Derived

Notes
Source of all values was TNRCC RRS 2 (30
presented in the regulations

2 Essential Nutrient - no risk values available
Tin was not included in the background study

-- No value.

TAC 335). Those noted as 'Derived' were derived based on procedures

US A Er Force Center for Environmental Excellence
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• analyte's MQL is analogous to the PQL reported by the laboratory without adjustment for
sample-specific conditions. The Erratum Sheet also defined an analyte sample quantitation limit
(SQL) as that analyte's MDL adjusted for sample-specific conditions. Because a background
concentration for organic compounds is not appropriate, the MQL is used for comparison
purposes

5.2.3 Risk Reduction Standard 2

RRS 2 values are the chemical-specific cleanup levels for remediation of groundwater
contaminated by a release(s) from a SWMU or AOC. These values are established from health-
based standards and criteria (Texas and/or Federal) pursuant to TNRCC Regulations, 30 Texas
Administrative Code (TAC) 335.551-335.569. If the MQL or background concentration for a
given chemical is greater than the RRS 2 level, either the MQL or the background value,
whichever is greater, is to be used for determining compliance with requirements of groundwater
remediation. If RRS 2 values are not available or do not provide appropriate protection for
human health or the environment, cleanup levels based on other numeric criteria, referred to as
medium specific concentrations (MSCs), must be established. Formulas to develop MSCs, based
on exposure factors and pathways and chemical-specific toxicity, are provided in 30 TAC
335.558 (i.e., MSCs for RRS 2). RRS 2 values for inorganic and organic compounds are
provided in Table 5.3 and Table 5.4, respectively.

5.3 ANALYTICAL RESULTS

Specific discussions on the monitoring wells sampled and the analytical results for each quarter
can be found in the individual quarterly sampling reports (HydroGeoLogic, 2000h;
HydroGeoLogic, 20001). Out of the 17 plume monitoring wells proposed for sampling in the
GSAP, 16 were sampled during the fourth quarter October 2000 event. One well, WHGLTA2O3
was dry and could not be sampled. A complete listing of the analytical results from the October
2000 sampling event is provided in Appendix Table B. 1. Analytical results for all three quarters
are summarized in Appendix B, Table B.2.

5.3.1 Volatile Organic Compounds

A total of 16 TCE plume monitoring wells were sampled for VOCs during the October 2000
basewide sampling event using EPA Analytical Method SW8260B. The VOCs detected above
PQLs during the sampling event are presented in Table 5.5. Locations of the monitoring wells
are provided in Figure 3.1. Chlorinated solvents and their daughter products were detected in
groundwater samples collected from 12 of the 16 monitoring wells sampled during the October
2000 sampling event.

The VOCs detected above their PQL during 2000 basewide quarterly sampling at NAS Fort
Worth JR]3 are presented in Appendix B. These detected VOCs have been divided into three
categories:

Chlorinated solvents and degradation compounds;

(IS AirForce Center for Environmental Excellence
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Table 5.4
Risk Reduction Standard 2 Values

for Organic Compounds in Groundwater

Notes.
Source of all values was TNRCC RRS 2

presented in the regulations

US Air Force Center for Environmental Excellence
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1,1-Dichloroethane 10,000 TNRCC

1,1-Dichloroethene 7 TNRCC

2-Methylnaphthalene 4,100 TNRCC

Benzene 5 TNRCC

Bis(2-Ethylhexyl)phthalate 6 TNRCC

Chlorobenzene 100 TNRCC

Chloroform 100 TNRCC

c,s-I,2-Dichloroethene 70 TNRCC

Ethylbenzene 700 TNRCC

Isopropylbenzene (cumene) 10,000 TNRCC

m-Xylene &p-Xylene 10,000 Derived

Methyl tert-butyl ether 1,000 TNRCC

n-Butylbenzene 1,000 Derived

n-Propylbenzene 10,000 Derived

Naphthalene 2,000 TNRCC

o-Xylene 10,000 TNRCC

Isopropylbenzene 20,000 TNRCC

9-Isopropyltoluene (p-cymene) 1,000 Derived

sec-Butylbenzene 1,020 Derived

tert-Butylbenzene 1,020 Derived

Tetrachloroethene 5 TNRCC

Toluene 1,000 TNRCC

trans-1,2-Dichloroethene 100 TNRCC

Ti-ichloroethene 5 TNRCC

Trichlorofluoromethane 31,000 TNRCC

I ,2,4-Trimethylbenzene 5,100 Derived

I ,3,5-Trimethylbenzene 5,100 Derived

Vinyl chloride 2 TNRCC

(30 TAC 335) Those noted as "Derived' were derived based on procedures
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• BTEX compounds associated with gasoline fuels and industrial solvents;

• Other compounds, including petroleum-related compounds that originate from fuel oils
such as naphthalene, butylbenzene, and isopropyltoluene.

5.3.1.1 Chlorinated Solvents and Degradation Compounds

The chlorinated solvents most commonly found at NAS Fort Worth JRB are tetrachloroethene
(PCE), TCE, and their daughter products, cis- I ,2-DCE, trans-i ,2-DCE, 1,1 -dichloroethene (1,1 -
DCE), and vinyl chloride (VC).

Source Areas

Two likely sources of these contaminants include neighboring AFP 4 to the west of the base and
SWMU 24 (Waste Burial Area 7), located southeast of the flightline. At AFP 4, past spills of
TCE have been reported in the Chemical Process Facility (Building 181). It is believed that the
TUE has been migrating down a paleochannel towards NAS Fort Worth JRB to the site
boundary. From this point, the plume appears to be spreading east along another paleochannel
on NAS Fort Worth JRB property. It is also thought that a secondary source of ICE may have
existed at SWMU 24 in an area where 34 drums were removed in October 1991. Inspection of
the drums revealed that 25 were empty. The remaining drums contained approximately 111
gallons of liquid, which tested positively for TCE, PCE, and total petroleum hydrocarbons (TPH)
(USACE, 1992).

Additionally, as part of the RFI at SWMU 24, an electromagnetic survey was performed in April
2000 for the purpose of confirming drum removal activities performed by the Corps of Engineers
in 1991. The confirmation survey identified twelve geophysical anomalies possibly caused by
buried metal objects. Ten of the anomalies were assessed as having a low to moderate potential
for being caused by buried metal objects large enough to be individual or multiple drums. Two
of the twelve locations were assessed as having a high potential for being caused by buried metal
large enough to be multiple drums. In the summer of 2000, IT Corporation excavated these two
areas and removed a total of 21 metal 55-gallon drums. Of the 21 drums, 17 were empty,
compressed, or corroded, and contained no liquids. Three of the drums were still in tact and
partially full with an unknown liquid. The remaining in tact drum contained a blue, wet,
powdery substance. Analysis of the contents of the in tact drums indicated mixed waste,
including at least a fraction of TCE A post removal geophysical survey performed in August
2000 verified that all metal has been removed from SWMU 24.

.
US Air Force Center for Environmental Excellence

\DtiivenbJ&APCEE\DO33llDI 573dOC 5-19 HydroGeotogic Inc �1210I



91
HydroGeoLogic, Inc —2000 Annual Report—NAS Fort Worth JRB, Texas

Table 5.5
Volatile Organic Compounds Detected Above the PQL in TCE Plume Monitoring Wells

Sampled Using Analytical Method SW8260B

:naor11n1c€
3M1-22-04M Chloroform 0 4

cis-I,2-Dichloroethene 66'

Tetrachioroethene (PCE) I

trans-I 2-Dichloroethene 4

Trichioroethene (TCE) 360'

Trichlorofluoromethane 0 7

HM-1 16 1,1-Dichloroethene I

Chloroform 0 5

cis-l,2-Dichloroethene 38

Tetrachloroethene (PCE) S

trans-l,2-thchloroethene 09
Tnchloroethene (TCE) 300'

Trichlorofluoromethane 2

-IM-I23 I,1-Dichloroethane 09

I,l-Dichloroethene 2

Chloroform 06
C's- I ,2-D,chloroethene 550'

Tetrachloroethene (PCE) 0 6

trans-I ,2-Dichloroethene 10

Trichioroethene (TCE) 2700'

Vinyl Chloride I

11MW-Oil cis- I ,2-Dichloroethene 10

trans-I,2-D,chloroethene 06

Trichloroethene (ICE) 22

LF05-0I cis-I,2-D,chloroethene 140'

trans-I ,2-Dichloroethene 4

Trichloroethene (ICE) 5

Vinyl Chloride QI
[SOS-SO 1,1-Dichloroethene Si

I ,4-D,chlorobenzene I

Chlorobenzene 2 J

cis-l ,2-Dichloroethene 300'
trans-1,2-D,chloroethene 372

Tr,chloroethene (ICE) 920'
Vinyl Chloride

4W-53 Chloroform 04
c,s-1 ,2-Dichloroethene 9

US Air Force Center for Environmental Excellence
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Table 5.5 (continued)
Volatile Organic Compounds Detected Above the PQL in TCE Plume Monitoring Wells

Sampled Using Analytical Method SW8260B

rUUVIS -,VkUS1U
Trichioroethene (TCE) 50'

1,1-Dichloroethene

Chloroform

c,s-I,2-Dichloroethene

Tetrachloroethene (PCE)

trons-1,2-Dichloroethene

Trichloroethene (TCE)
-

Trichlorofluoromethane

2

07

g7i2

5

2 /

5301.2

3

cis-l ,2-Dichloroethene 17

trans-l,2-Dichloroethene 06

Trichloroethene (TCE) 36

Vinyl Acetate 3

czs-i,2-Dichloroethene 0 8

Trichloroethene (TCE) 4

cis-l,2-Dichloroethene 06

lsopropylbenzene (cumene) I

n-Butylbenzene I

n-propylbenzene I

sec-butylbenzene 0 8

ieri-Butylbenzene 2

Vinyl Chloride 4

Notes

Analytical results were taken from the reanalysis of this sample

Underline results represent values detected above RRS 2 levels

J - The analyte was positively identified, but the quantitation is an estimate

Rejected results are not included within this table

VOCs were analyzed using EPA Method SW8260B

.
US Air Force Center for Environmental Excellence
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Analytical Results

•ç.rJL'
PCE was detected in 9 plume monitoring wells, GMI-22-04M, GMI-22-06M, HM-l 12, MM-i 16,
HM-123, HM-126, W-153, WITCTAOO4, and USGSO7T during 2000. For the year 2000, the
analytical results for PCE rpned from 0.6 pg/L (WITCTAOO4 and HM-123) to 8 .tg/L (MM-
116). PCE was detected in'4 monitoring wells during the October 2000 sampling event. These
monitoring wells are identified and the results from the October event are presented and
contoured in Figure 5.2. The October concentrations of PCE range from 0.6 sgI to 8 .tg/L.
One monitoring well (HM-l 16), had a concentration of 8 .tg/L, which is above the RRS 2 value
of 5 .tg/L.

TCE was detected above RRS 2 in 14 of the plume monitoring wells sampled during 2000 as
listed in Appendix B.2. For the year 2000, the analytical results for TCE ranged from below
detection limits to 7,400 jsg/L in MM-I 12. During the October sampling event, TCE was
detected in 10 wells ranging from 4 .xg/L (WHGLTAO25) to 2,700 tg/L (HM-l23). Eight of the
monitoring wells had concentrations above the RRS 2 value of 5 .tg/L. The results of the
October event are presented and contoured in Figure 5.3.

Cis- 1 ,2-DCE was detected above RRS 2 in 7 of the monitoring wells sampled during 2000. For
the year 2000, the analytical results for cis-1 ,2-DCE ranged from below detection limits to 550
p.gJL in HM-123. Cis-1,2-DCE was detected in 11 monitoring wells above the MQL during
October and concentrations ranged from 0.6 sgtL (WITCTAO1O) to 550 .sg/L (HM-123). Four
of the October samples had concentrations above the RRS 2 of 70 .tg/L. The results of the
October event are presented and contoured in Figure 5 4.

VC was detected above RRS 2 in 4 of the monitoring wells sampled during 2000. For the year
2000, the analytical results for VC range from below the detection limit to 200 J .tgJL in LFO5-
01. VC was detected in four wells during the October sampling event with concentrations
ranging from 1 ig/L to 200 .tg/L (LFO5-01). Three of the monitoring wells had VC at
concentrations at or above the RRS 2 value of 2 sg/L. The results of the October event are
presented and contoured in Figure 5.5.

Figures 5.3 and 5.4 show the extent of the TCE and cis-1,2-DCE plumes for the October
sampling event. Data from the AFP 4 Basewide sampling, as well as other available data, were
also used in developing Figures 5.3 and 5.4. The general extent of these plumes has remained
fairly consistent throughout the year and is characterized by a north and a south lobe. Overall,
TCE and DCE concentrations have decreased or remained stable with minor seasonal
fluctuations. Historical data indicates the downgradient extent of the plume has remained
relatively constant over the past 3 to 4 years.

Other solvents including chloroform, chlorobenzene, 1,2,3-trichlorobenzene, 1,4-
dichlorobenzene, 1,1 -dichloroethane, 1,1 -DCE, trans-i ,2-DCE, and trichiorofluoromethane were
detected above their respective MQLs during 2000.

US Air Force Center for Environmental Excellence
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Figure 5.4 
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Figure 5.5 
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5.3.1.2 Natural Attenuation

TCE can be present in a groundwater environment either as an original component of a release or
as a reductive dechlorination product of PCE. At NAS Fort Worth JRB and AFP 4, the TCE
appears to be an original component rather than a dechlorination product, although some PCE
has been detected at the sites. ICE undergoes sequential reductive dechlorination initially
forming the DCE isomers (mainly cis-l ,2-DCE), then VC, and finally ethene and ethane. The
completeness of the sequential dechlorination of ICE to less chlorinated compounds is
dependent on the redox conditions in the aquifer (Environmental Science Center, 1997).

Since 1995, natural attenuation parameters have been collected at the site 'on a regular basis
(semi-annually prior to July 1997, and quarterly since July 1997). These parameters include
common anions (chloride, nitrate, sulfate by EPA Method SW 9056), methane, ethane, ethene
(Method RSK- 175), TOC (EPA Method SW 9060) and alkalinity (EPA Method 310.1), as well
as several of the standard field parameters collected at every well. During that same time period,
CH2MFIILL conducted a RFI at AOC 2 (CH2MHILL, 1999). Data evaluations from both the
AOC 2 RFI report and from the quarterly natural attenuation data have virtually the same
conclusions: while some reductive dechlorination has occurred with the TCE plume at NAS Fort
Worth JRB, as evidenced by the large extent of cis-l ,2-DCE, it is limited in extent and is
unlikely to be a sufficient remedial approach. The percentage of cis-l ,2-DCE compared to trans-
1 ,2-DCE is approximately 70 percent based on DCE data collected in 2000. This ratio is a
strong indicator that the DCE is present from dechlorination rather than from a direct source. An
in depth discussion regarding natural attenuation can be found in Section 5.3.1.2 of the 1999
Annual Report (FlydroGeoLogic, 2000a).

5.3.1.3 BTEX Compounds

LFO5-5G was the only plume monitoring well, which detected benzene at O.3F,ugtL. Two wells
sampled at AOC 4 and one well sampled at SWMU 68 and AOC 7 contained detections of
benzene. Toluene, ethylbeazene, and total xylenes were not detected during the October event in
the plume monitoring wells. For more information on BTEX at AOC 4 and SWMU 68 and AOC
7, please refer to their respective site-specific documents.

Figure 5.6 shows the most recent depiction of the extent of benzene compounds as measured
during the October 2000 sampling event.

US Air Force Center for Environmental Excellence
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5:3.1.4 Other Compounds

Other petroleum-related compounds were detected in three monitoring wells (SPOT35-5,
WITCTAOI 0, and WITCTAO24) above their respective PQLs during 2000 NAS Fort Worth JRB
basewide sampling. These compounds include naphthalene, p-isopropyltoluene, sec-
butylbenzene, tert-butylbenzene, isopropylbenzene (cumene), n-butylbenzene, and n-
propylbenzene (Appendix B.2).

During the October sampling event, the following petroleum related compounds were detected
with the number of wells at which the analyte was detected noted in parentheses: t-butylbenzene
(1), isopropylbenzene (1), n-butylbenzene (1), sec-butylbenzene (I), and n-propylbenzene (I).
The only other non-petroleum and non-chlorinated compound detected during October 2000 was
irichlorofluoromethane in monitoring wells GMI-22-04M, HM- 116, and W- 153.

5.4 ADDITIONAL DATA USED FOR EVALUATION

In addition to the VOC analytical data collected as part of the quarterly basewide sampling
effort, other groundwater studies conducted simultaneously at NAS Fort Worth JRB and AFP 4
were reviewed to evaluate the nature and extent of groundwater contamination. This includes
the following: semi-annual AFP 4 Basewide Sampling; WAA investigations; AOC 1; AOC 4;
AOC 13; SWMU 68 and AOC 7 investigations; data gap information pertaining to the southern
plume delineation and paluxy investigation. Appendix Table B.3 presents the results of the
semi-annual sampling conducted at AFP 4. Appendix Table B.4 presents the detected VOC
results from the additional groundwater investigations.

The additional sampling conducted during 2000 has provided supplemental data between the
southern and northern lobes. In addition, these data have further increased certainty in
evaluating the extent of the plume. The contour maps depicted in Figures 5 3 and 5.4 provide a
more complete picture of contamination at the site than the contour maps generated in 2000.

5.5 ANALYTICAL RESULTS FOR METALS SAMPLING

Three plume perimeter monitoring wells were scheduled to be sampled for metals during the
NAS Fort Worth JRB quarterly sampling events during the year 2000 (April, July, and October).
Some additions to the metals sampling were made each quarter to support site-specific efforts.
During the October event only two wells were sampled for metals. One well was dry and could
not be sampled. Metals included in the analyses were: aluminum, antimony, arsenic, barium,
beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese,
mercury, molybdenum, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and
zinc. Figure 5.7 shows the metals detected above background for each well sampled during the
October event. Appendix B. I provides concentrations of metals above background and RRS 2.

Aluminum, arsenic, chromium, iron, manganese, and mercury were detected above background
levels and below RRS 2 values in samples collected from the perimeter wells during 2000 (Table
5.6). Aisenic, iron, and manganese were detected above background values in WITCTAO1O
during two quarters of 2000. Manganese was detected above background in ITMW-O1T during

US Air Force Cent erfor Environmental Excellence
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Table 5.6
Detections of Metals Above Background Concentrations

in TCE Plume Monitoring Wells

W••ItS*DW EI itta
ElM-I 16 Chromium 6 100 29.80 NA 32 8

[TMW-OIT Manganese 175 14,000 227 228 184

LISGSO7T Aluminum 1,332 100,000 NA 1,4403 NA

Iron 224 NV NA 976 NA

WITCTAOIO Arsenic 49 50 175 F NA 67 F

Iron 224 100,000 9,330 NA 3,040

Manganese 175 14,000 2,070 NA 865

WJETA535 Mercury 01 2 NA 05! NA

Note
NA Not Analyzed
NV NovalueforRRS2

The analyte was positively identified, the quanutation is an estimate.
F The analyte was positively identified, but the quantitation is below the PQL

all three quarterly sampling events. Total chromium was detected in HM-1 16 during two
quarters of 2000.

In general, concentrations of metals in base groundwater monitoring wells have fluctuated over
the year. Overall trends for each metal, or total metals in a given well, could not be established.
Continued monitoring is needed to establish temporal and spatial trends and interpret the existing
analytical data.

5.5.1 Comparison to Background and RRS 2 Values

To fully evaluate the extent of metals contamination, the analytical results for all metals detected
in groundwater were compared to background concentrations (Jacobs, 1998). The background
concentrations used for comparison are provided in Table 5.3.

The following metals were detected in October above background levels in the wells indicated:
manganese (ITMW-O1T and WITCTAOIO), iron (WITCTAOIO), arsenic (WITCTAOIO), and
chromium (HM-1 16). The concentrations of these metals for each quarter in which they
exceeded RRS 2 values are listed in Appendix B.2.

(IS Air Force Cent erfor Environmental Excellence
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6.0 OBSERVATIONS AND RECOMMENDATIONS

LTM objectives were specified in the 2000 GSAP to guide the monitoring activities for the three
quarterly sampling events conducted during the year. In 2000, a basewide groundwater sampling
and analysis program was not a regulatory requirement, but was implemented to facilitate the
development of remedial actions throughout the base. The sections below identify each
monitoring objective from the 2000 GSAP and discuss the extent to which the objectives were
fulfilled.

6.1 CRITICAL GROUNDWATER EXPOSURE PATHWAYS EVALUATION

The first GSAP objective was to collect data to investigate (1) off-site exposure to groundwater
sources used for drinking water; and (2) on-site and off-site exposure to surface water bodies.

Data from 1998 and 1999 suggested that perimeter monitoring should continue in order to track
potential off-site migration of TCE near the main entrance of the base, in the area of the southern
lobe. During a Risk Assessment and Focus Feasibility Study for the southern plume area, five
additional Terrace Alluvium wells (WHGLTAO43, WHGLTAO44, WHGLTAO45,
WHGLTAO4S, and WHGLTAO49) were installed in October. Groundwater samples collected in
October 2000 indicated that three of the five wells contained TCE at concentrations above the
RRS 2 value of 5 j.xg/L, and ranged from a minimum of non-detect (W1-IGLTAO44) to a
maximum of 49 gIL (WHGLTAO43). Czs-1 ,2-DCE concentrations at the same five monitoring
wells were below the RRS 2 value of 70 jg/L, and ranged from non-detect (WHGLTAO49) to 17
pg/L (WHGLTAO48). The new Terrace Alluvium monitoring wells, in conjunction with other
southern plume area monitoring wells sampled under the 2000 OSAP (HydroGeoLogic, 2000b),
provide delineation of the southern portion of the TCE plume. Exposure to groundwater from
the Terrace Alluvium is not considered a potential exposure pathway, since this groundwater is
not used as a drinking water source.

Three Terrace Alluvium monitoring wells (WITCTAO 10, GMI-22-07M, and WITCTAO24) were
sampled in October 2000 to monitor plume stability in the northern lobe, near the West Fork
Trinity River. Groundwater samples collected from the three wells were analyzed for VOCs.
Cis- 1 ,2-DCE and vinyl chloride were detected above the MQL in WITCTAO 10 and
WITCTAO24, respectively. Of these three wells, WITCTAO1O is the closest to the West Fork
Trinity River, located a distance of approximately 1200 feet from the river's western bank.
However, GMI-22-05M, which was sampled by Jacobs is approximately 500 feet from the
river's western bait. GMI-22-05M contained no chlorinated solvents above the associated
MQLs. The nearest well with a chlorinated solvent detection above RRS-2 in October 2000 was
monitoring well WICTAO24, which had a vinyl chloride concentration of 4 jigfL. Monitoring
well WITCTO24 is located approximately 1350 feet from the west bank of the river. Data
collected in October 2000, and in previous sampling events, indicates that the northern portion of
the TCE plume is not an immediate threat to infiltrate the surface waters of the river. However,
since the surface water of the river is a potential exposure pathway, continued monitoring of
Terrace Alluvium groundwater in the northern-portion of the TCE plume is meaningful and will
be proposed in the 2001 GSAP.

US Air Force Center for Environmental Excellence
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Potential contaminant discharge into Farmers Branch Creek is monitored by AFP 4 sampling
efforts. In October 2000, AFP4 collected two surface water samples from Farmers Branch Creek
(EGL-2 and LFO5-S6), and analyzed these samples for VOCs. TCE was not detected above
MQL in either of the surface water samples. Cis-t,2-DCE was not detected in surface water
sample location LFO5-S6, but was detected at 3.2 jtg/L in the surface water sample collected at
location EGL-2. Terrace Alluvium monitoring wells WJJGLTAO43, WHGLTA044,
WHGLTA045, and WI-IGLTAO49 identified above as part of the data gap investigation of the
southern TCE plume, are located directly adjacent to, and south of, Farmers Branch Creek.
Samples collected from these wells were analyzed for VOCs, presenting concentrations of TCE
above thc RRS-2 of 5 g/L in two of the four well locations. TCE was detected at a
concentration of 49 .sg/L at monitoring well WFIGLTA043 and 22 p.g/L at monitoring well
WHGLTAO45. The sample collected from WHGLTAO44 did not indicate the presence of TCE
and the sample collected from WHGLTAO48 contained a concentration of TCE at 2 j.tgtL, which
is below the RRS 2 value of 5 .ig/L. These data indicate that chlorinated solvents are likely
infiltrating Farmers Branch Creek through seepages and springs, and then volatizing rapidly once
exposed to the surface water. However, with the presence of chlorinated solvents in the surface
waters of Farmers Branch Creek, potential exposure could occur. Analytical data collected
during 2000, in conjunction with the exposure potential, indicate that continued monitoring of
the groundwater-surface water interface is meaningful, and will be proposed in the 2001 GSAP.

Data previous to 2000 showed no evidence of groundwater contamination in the Paluxy Aquifer,
in the area of the golf coarse. The Paluxy aquifer is a drinking water source in the area of the
site However, during October 2000, four Paluxy monitoring wells (WHGLPAO01,
WHGLPAOO2, WHGLPAOO3, and WHGLPAO04) were installed in conjunction with the Risk
Assessment and Focus Feasibility Study of the southern lobe of the TCE plume Three of these
monitoring wells were installed east of the NAS Fort Worth JRB property line into the Paluxy
upper sands (WHGLPAOO1, WHGLPAOO2, and WHGLPAOO4), and one was installed west of
the NAS Fort Worth JRB property line in the Walnut Limestone formation (WHGLPAOO3).
Groundwater samples were collected from these four wells in October 2000 and analyzed for
VOCs In this initial sampling round, TCE was not detected above the MQL in Paluxy wells
WHGLPAOO2, WHGLPAOO3, and WHGLPAOO4. The initial sample collected from
WHGLPAOO 1 revealed a ICE concentration of 4 ig/L, below the RRS 2 of 5 g/L. The Paluxy
Aquifer is considered a potential exposure pathway, since this groundwater is used as a drinking
water source in the region of the site. Continued monitoring of the Paluxy Aquifer in the
southern area of the ICE plume is meaningful, and will be proposed in the 2001 GSAP.

Additional sampling was conducted in December/January 2000/200 1 at both the Terrace
Alluvium and Paluxy monitoring wells installed for the data gap investigation supporting the
Risk Assessment and Focused Feasibility Study. Validated laboratory results are pending and
will be presented in site-specific documents to be prepared under the Risk Assessment and
Focused Feasibility Study project.

6.2 CURRENT REGULATORY REQUIREMENTS

The second monitoring objective for the 2000 GSAP was to conduct sampling to fi.tlfill current
LTM requirements associated with the closure of SWMUs and AOCs. Several sites are currently
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• regulated by the TNRCC Petroleum Storage Tank (NT) Division, including AOC I, AOC 4,
and SWMU 68 and AOC 7 Each of these sites had requirements for semi-annual groundwater
sampling in 2000, which were conducted simultaneously with the GSAP. The results of
sampling conducted in 2000 at each of these sites will be discussed in the site-specific
documents scheduled for submission in the Spring of 2000. However, the October 2000
analytical results are included in this Annual Report, and were used to provide additional plume
delineation data, particularly in the eastern portion of the TCE plume. Regulatory requirements
for continued groundwater sampling will no longer exist in 2001 for AOC 4 and SWMU 68 and
AOC7. Regulatory requirements for groundwater sampling will continue in 2001 for AOC I; the
results of which will be considered in the 2001 GSAP.

6.3 ADDITIONAL SOURCE AND PLUME DELINEATION

The third monitoring objective for the 2000 GSAP was to thrther define horizontal or vertical
migration of contamination associated with miscellaneous hot spots and potential source areas
where data are not currently available. Seventeen monitoring wells located within and around
the TCE plume were selected to provide additional source and plume delineation. All 17
monitoring wells were sampled for VOCs and selected monitoring wells were sampled for
metals and natural attenuation. In addition to the GSAP wells, VOC data resulting from the
previously discussed PST investigations and the data gap work from the southern plume
delineation, were used to provide additional characterization of the TCE, cis- 1 ,2-DCE, and
daughter product plumes in the northern and southern areas of the base; as well as in the Landfill• Area and along the southeastern base boundary. Figures 5.3, 5.4, and 5.6 provide the
approximate extent of the TCE, cis-1,2-DCE, and benzene plumes on NAS Fort Worth JRB
property. The data collected in 2000, provided a reasonably complete picture of the Terrace
Alluvial contamination at the site.

A comparison of TCE data over time indicates a fairly stabilized plume, with little variance in
the downgradient extent of the plume. In the southern area of the TCE plume, the decreasing
trend of TCE concentrations at HM-123, historically the well with highest detections in the
Landfills Area, is noteworthy. At monitoring well HM-123, TCE was detected at a
concentration of 4800 pg/L in July 1999, 3500J MWL in October 1999, 3100 j.tgJL in April 2000,
3000 .tgIL in July 2000, and 2700 ggfL, most recently in October 2000. Monitoring well LFO5-
50, located downgradient of well FIM-123, has not presented the same trend of decreasing TCE
concentrations, but instead has remained fairly stable over time. At monitoring well LFO5-50,
TCE was detected at a concentration of 920J pg/L in July 1999, 1200 j.tg/L in October 1999, 880
flg/L in April 2000, 790 jig/L in July 2000, and 920 g/L, most recently in October 2000. The
southern portion of the TCE plume is well delineated to the south by monitoring wells HM-127,
LFO4-10, WJETA535, and WHGLRWO17.

Monitoring wells ITMW-O1T and WFIGLRWO15 are located downgradient of the Landfills
Area, just inside the Former Carswell AFB boundary line. Concentrations of TCE have
increased slightly in previous sampling events at these two wells. At monitoring well ITMW-
O1T, TCE was detected at a concentration of 6 tgIL in July 1999, 8 .tg/L in October 1999, 8
,.sg/L in April 2000j! p.tg/L in July 2000, and 22 p.gfL, most recently in October 2000. At the
more recently installed monitoring well WI-IGLRW0I 5, TCE was detected at a concentration of
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22 .tg/L in April 2000, 26 gtL in July 2000, and 36 tg/L, most recently in October 2000. These
data suggest that some migration of TCE to the east in the southern area of the plume may be
occurring.

Monitoring well WJ-IGLTAO48, installed as part of the data gap investigation for the southern
area of the TCE plume, is located off-site, just east of the Former Carswell AFB property
boundary and adjacent to monitoring wells WHGLRWO1 5 and ITMW-O1T. In October 2000,
TCE was detected at WHGLTAO48 at a concentration of 35 i.g/L, indicating the presence of
TCE off-site in the Terrace Alluvium at a concentration above the RRS-2 value of 5 jig/L.
However, monitoring well WHGLRWO 17, located a short distance southeast of WHGLRWO 15
and WHGLTAO48, and south of ITMW-OlT, has consistently been non-detect for ICE,
suggesting that significant migration of the TCE plume off Federal Property has not occurred.

In the mid-portion of the ICE plume, the Flightline Area, it is worth noting a small trend of
decreasing TCE concentrations detected at monitoring well HM-1 16. At monitoring well HM-
116, ICE was detected at a concentration of 520 j.tgJL in July 1999, 490 g/L in October 1999,
370 1g/L in April 2000, and 300 j.xg/L, most recently in October 2000. Monitoring well nM-i 16
was not sampled in July 2000. Monitoring well W-1 53, located south of HM-1 16, has revealed
fairly stable concentrations over recent sampling events. At monitoring well W-153, TCE was
detected at a concentration of 730 ig/L in July 1999, 680 J2g/L in October 1999, 700 .sg/L in
April 2000, 730 j.zg/L in July 2000, and 530J g/L, most recently in October 2000

Monitoring wells GMI-22-04M and WCHMHTAOO9 are located within the area of highest ICE
concentrations in the northern area of the plume In general, TCE concentrations have remained
fairly stable in the northern area of the plume, including monitoring wells GMI-22-04M and
WCUMHTAOO9. At monitoring well GMI-22-04M, TCE was detected at a concentration of 380
j.xg/L in July 1999, 490 2g/L in October 1999, 500 ig/L in April 2000, and 360 ig/L, most
recently in October 2000. Monitoring well GMI-22-04M is sampled by Jacobs and was not
sampled in July 2000. At monitoring well WCHMHTAOO9, TCE was detected at a
concentration of 330 jxgJL in July 1999, 430 j.tg/L in April 2000, and 420 igJL, most recently in
October 2000. WCHMHTAOO9 was not sampled in October 1999 and July 2000. Not presented
as part of the data for October 2000, are detections of ICE at concentrations of 540 g/L at
GMI-22-06M in July 2000 and 500 gg/L at GMI-22-04M in April 2000. These 2000 OSAP
concentrations of TCE were taken into account in the development of the isoconcentration
contours in the northern area of the TCE Plume (Figure 5.3). The leading edge of migration of
the northern portion of the plume is signified by the 180 jig/L detection of TCE at GMI-22-03M
in October 2000. Recent detections of TCE at GMI-22-03M have included concentrations of
110 p.g/L in October 1999 and 98 xg/L in April 2000. Downgradient delineation of the northern
area of the plume (i.e., to the east of GMI-22-03M) is accomplished by the non-detect results at
wells WITCTAOIO, GMI-22-05M, and WITCTAO24.

Additional source and plume delineation objectives of the 2000 GSAP appear to have been met.
Groundwater monitoring wells will be proposed for sampling in the 2001 GSAP for the purpose
of continuing to monitor the stability of the northern and southern portions of the TCE Plume, as
well as which continue monitor changes in concentrations at miscellaneous hot spots and
potential source areas.
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6.4 NATURAL ATTENUATION MONITORING

The fourth GSAP objective was to collect a limited amount of data to support evaluating the
effectiveness of natural attenuation of TCE plume. Considerably more natural attenuation data
was collected during the 1999 GSAP. The evaluation of this data, summarized in Section 5.3.1.2
of the 1999 Annual Basewide Groundwater Monitoring Report (HydroGeoLogic, 2000a),
revealed evidence that the effectiveness of natural attenuation as a remedy for the TCE Plume is
minimal. While some degradation of TCE is occurring as evidenced by the concentrations of
cis-l ,2-DCE at the base, other natural attenuation data collected, including alkalinity, DO,
ethane, ethene, ethane, chloride, sulfate, nitrate, and TOC, did not indicate that conditions are
favorable for complete dechlorination (HydroGeoLogic, 2000a). Natural attenuation data
collected during October 2000 are presented in Appendix BA. It is recommended that the
natural attenuation sampling continue to be conducted at a limited number of wells semi-
annually to support possible future remedial action alternative studies.

.
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GROUNDWATER FIELD SAMPLING DATA SHEET
Well No : GMI-22-04M Location: NAS Fort Worth JRB, Texas

tmpler(s): V o,... e .t..4
Well Depth: �.a-i-

Project Name: October 2000 Quarterly Sampling

Project#. AFCQO133DDA Date: / •0J Time: )g
DIW (ft): 4 IDTP

(ft): — Courter: 'FedEx UPS Other

MP Ht Above/Below Ground Surface: 2.28 Sampling Method: 0 —' 4C c o
Condition of Bottom of Well: Type of Pump: /7
Screen Interval (ffl 15.28 - 25.28 n, ambient temperature):Weather "clear, overcast/rain,

•Wet! Diameter (in) 2
Placement of Pump

Field Parameters

j44 4r .11 0 $s49" ZitI- lot /a' 4.2 ;z:4..

(liç •R .3' A.S 2-stq bC 137 Z.C Z.o
.p. .11 Ci? 2Cr o3 /1. Z..4S 1.1

j4yf
j1tpq

42.
-Ia

l.fl
(.14

in
Ui t4 I??

/qz.
2.)

fy71-
-
1.1, .g in f.' g (.1

fo4 .flt Z.( 4 Zji, t, /4 ,,.- or
fal- •R &ct '.i Z(.t (0c5 /* /..c a &
if/a .fl. ZJZ% zr., 6c íçç Lr,t 9.
'fl3 .ft LL4 ?r.t 70. i_a (-.ri o.. 1' C..t 21.1. 7oo /ro 1.j- 0. C.

C£& ,s3

Observations

Color: t1Other (describe): eIfta.(
Odor. Low Medium High Very Strong Ff25 Fuel-like

Notes: 1Lop1 fov. 4bD't Wcjc /e-e-e

I
Signed/Sampler(s): c__i IS)L4)\J\ 1A-r—?'i7,rJ



GROUNDWATER FIELD SAMPLING DATA SHEET

'Jr

AFCOO1-3300A Date: fo/j-j7'o 'Time: /Zo7-

7-0 U* 7z flo

/

1z

bB 122.

Well Depth LI

Well No.: GMI-22-07M Location: NAS Fort Worth JRB, Texas

Sampler(s): p Project Name: October2000 Quarterly Sampling

Project #:
DTW (ft): —

IDTP (It): — Courier: VFedEx UPS Hand Other
-

MP Mt. Above/Below Ground Surface 2.75 Sampling Method:
Condition of Bottom of Well: Type of Pump: 8/'
Screen Interval (It): 12.75 - 22.75 ection, ambient temperature):Weather (sunlclear, erain.

windsWell Diameter (ft) 2

Placement of Pump (ft): kt)
Field Parameters

IW

M. 1- .1 0 7,0 ZC.* Zol tC 'iv
jz, -I -1 o -zr. ?14 Ztt. t? *
iLl? -1 •Z. 7o Z.l 12- /C 3s'
'tlr -1 .3 ?o 2c? fl.r Zn 7.7 33
(i/S ./ .f 1 2g.? ?2C 7_/d; T. ?/

Li-. L4

—I

—I 2C.3
Zr
/5./

(U7 7 1.o Z*- 7-27- 22-c 4.1 Itt
L3f -' -V 7o U.*- 7z. Z2% f.i J
/2.14 1 . o Zg.4- T-zr i' 4.? 9.'
It?? -I s.. p Z? 72.i 23? 4.f f.;
(L4, .1 ZC.4 72.1 Z?( 7.6 /0.!
jz43 -I i.2. 7.0 14.4 ?Z.3 2?7 3-C. 9.1-
Psi ..: i.7 1.a zc.t- 7as- 23? ?C, U
(z4g ../ (-4 '.o U-i- 724: 239 7. (. (j.7-

t.'> CUP'ec.ft-/ %rt4,_____
Observations

Color: cIf3 Other (describe):

Odor Low Medium High' Very Strong H2S Fuel-like
Notes: b rc.e bs/&ii *r 'Pt Our

I

Signed/Sampler(s):



I

GROUNDWATER FIELD SAMPLING DATA SHEET "U 423
Well No; HM- 116 Location: NAS FortWorth JRB, Texas

kmP) 5lt($4)-

!eu Depth: -Q5i75- 3.gp
DTW (ft): ?56 IDTP

(ft): .

Project Name: October 2000 Quarterly Sampling

Project #: AFCO0133DDA Date; so/24(oo Time; 102-i
Courier: A..FedEx Hand

4P Ht. Above/Below Ground Surface: -043 Sampling Method : pto w

Condition of Bottom of Well. Type of Pump. L-4D

Screen Interval (ft): 22.57 - 32.57 Weather (sunlclear, overcast/rain, wind direction, ambient temperature):

Oilt/0S4 ,iC /Well Diameter (in): 4

Placement of Pump (ft); WtAi4# ..

'02G S.5o O.os ottS ,y5 aa.,o ypg p.o .3,q, /3-6
1029 &sso o.ps 0.30 .qc ..zo gg; 3.BY 1.51

J2
losS

pss:
QSSO

0.Oc
o.oS

qS'
p40

(o.'iI
(,SJ

-97
Ql.95

'IS'S
483

222.9
a&t

3.1-a
341

1.89
[cc

I o;8
lOW

2530
2S5O

0.10
0.10

O.5
1.06

s2
GS3

at•9y
.93

'/23
fl2.

2at9
Zifl 5o /,7.

1.2/
icy'! ..g.so o.(O /.3c 5S asM9 WJ ?31.O 14'2 t79
/OV? itoEc-t cinntti

J
Observations



Sampler(s). k. p.-..,. / p.
WellDepth. ;;6;t

)c;c; GROUNDWATER FIELD SAMPLING DATA SHEET
Well No : HM- 123 Locatton NAS Fort Worth JRB, Texas

I

Project Name: October 2000 Quarterly Sampling

Project if AFCOO1 33DDA Date: tc/ti/aai'ime: 74
DTW (ft): b-cc IDTP (ft) — Courier M'FedEx

I
Hand Other

MP Ht. Above/Below Ground Surface: -O 41

Condition of Bottom of Well: C 7 fr
•.qt'%

Sampling Method:

Type of Pump.

, .— c.., ....,
isp

Screen Interval (fO: 20.09 - 40.09 Weather er. overcast/rain, wind direction,
Well Diameter (in): 4 c/Jr
Placement of Pump (ft): 31

Field Parameters

ambient temperature):
7/p

g4 Jo,pj .47C p .; ZO. SX_ ZN I.', .

S? jo.os ./; •CZf .c . 2°.! 47 277 /.ç •q
24-' 3o.oj in in-' gq 4;; z u as o •
qi 3,.°j .1W 1.171' 4,7 7.>j 1?f 2? &gl .'
'$4-i
gjg

3LDS .(fl'.It
i-i
z.tt

&.1
.7-

Z'.i
z1.o

4?4 lV?C zi/
&Lr
OAt

4
- £

3°.ol .1?.,' 7./c (.9— zi.o 12r zi..r o.ct
4-c1---_ .It4 —n . 4.1 . 0.57 2..t-
IflL ?..oj iii 4.72/ LI l1.L 440 2)? f./ La
g,.t 7.,.oS -19f f2L_ 4.7- 2/.t *4/ tiL 1.ic I-V
90? lo.o5 191 1.71 zt 1fl 2/c /.or LI
')'. b.oi .i7r 6.z7( (,.i ic? 1?7- o5 /.O) 1.0

?.a; -i7r 4.9 /.t 4?t 2°S f0 &
ct—a

Observations

Color: (Other (describe):
Odor: (5iTh) Low Medium High Very Strong H2S Fuel-like

Notes: 4-A '— rr ,vS t)//tcAr' - c..—#-.( £... /A-..-c4a..

I,,t,
SignedJSampler(s): irtis:7
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Well No.: ITMW-OIT Locatiow NAS Fort Worth JRB. Texas

pier(s): J.W&t(* g. Tuv an
Well Depth: Q

Project Name. October 2000 Quarterly Sampling

Project #: AFCOO1.33D0A Date: to(iM lao Time: /oi
DTW (ft): (504 DTP (tO: — Courier: XFedEx UPS Hand Other

MI' Ht. Above/Below Ground Surface. 0.3 Sampling Method: LoW— ruw
Condition of Bottom of Well: Type of Pump: }n[&lckr
Screen Interval (ft): - 21.57 Weather (sunJclear, overcast/rain, wind direction, ambient temperature):

0v41 ca c-f-, a e ,Well Diameter (in): 4

Placement of Pump (ft)) fl-. i

Field Parameters

1401 fs' .zc 0 ? Zr c Cc /7/ L5 2./
/c /fj/ •1S •ir c. Z? a /?? LI OS
/1./I /jf/ .l.i -C i..! 233 J i.o
Itit lf.p •tc .-,- b.t Ib/ (25 -5c. 0A

jte ' .zc i. .p z3 3 izs o.' o.
yu.// is-.i

/ç.!
.Zi
. 2.j

/ 1)
' 1

&.(
4/

Zi3
.23 7

iZ
/2

CLR4

5tL
OJ
O../

IiL, ff1 .zr [71 (p.) ZS I /!t O.t50 cj
LAJ C) C P / 7at'c

Observations

Color. Other (describe): ( fj3(
Odor: Low Medium High Very Strong 1425 Fuel-like fljfflj
Notes:

Signed/Sampler(s): t'- Pat— £aLOG..U_—

U

V

I

9r
GROUNDWATER FIELD SAMPLING DATA SHEET



GROUNDWATER FIELD SAMPLING DATA SHEET
Well No.: 1F03-3D Location- WAS Fort Worth JRB. Texas

Sampler(s) e. n m
Nell Deptir —

DTW (ft): DTP (ft): —

Project Name. October 2000 Quarterly Sampling

Project #- AFCOO1S3DDA Date: /o..z' oaTime ///
Courier: ...CFedEx __UPS

•
MP Hi. Above/Below Ground Surface: 3.65 Sampling Method: , ,cr,
Condition of Bottom of Welt: Type of Pump: /Jfl
Screen Interval (ft): 11.15 - 18.05 Weather (sunJclear,'rain, wind dipction. ambient temperature)

C/f •cWell Diameter (m): 2

Placement ofPump (11): j. ltj (ntke)

1/17- k .)fl 0 L7 t$* Qr ?3 4$ 35
lit' .o- •zzr C.Y 24.? 49 2?) 1.2 ?

j1Z3 .o?j' -4cc -? 24-3 2?4 Lf 2.9

U"
IR

.o7c

.D1
-74r• t37-

4.7
L4.(
Zg.4

z.
6IC

Z9c
NI

2.
2. 1(

Jilt ?r i.izr 7- 24-.o iii 2. íc
Jfly .07f i.fo 24..o Pfl7.J 2?4 2.L tI
ills .øZC I.Y7t ito 13 2W 2.! LO.$
UI! -°lV• L2 tV.1 21..! (7o z; 2.ql- 'M
((a ...? 1.123 (•c7- zc. all ?J s
((#7 ..?t Z.?5 t&-f (oil 23( 2.44 4
JpçD .fl LSIC L?- ur ?2 231 257 6t

s'Oj ¼rp, j.4.-., r

Observations

Color: (lea) Other (describe): ciit&i
Odor: Low Medium High Very Strong H2S Fuet-tike

Notest L,c' j,. .,€. c..._—'a.. it

1
Signed/Sampler(s): g,,4— •1,— T:—T- -.

5b 126



Well No : LFO5-ol location: NAS Fort Worth £8, Texas

mler(s): CØ4nt .— p s el
well Depth:

Project Name: October 2000 Quarterly Sampling

Project#. AFCOOIZ3DDA Date: /0 ?s 0' Time: /3o4.
DTW (ft) IDTP (ft): —. Courier: C-4edEx UPS Hand Other

MP Ht. Above/Below Ground Surface 2.66 Sampling Method: , , ,Cc, ...—
Condition of Bottom of Well: Type of Pump: /7fi
Screen Interval (ft): 17.61 - 27.36 Weather (sun/clear, wind djrection, ambient temperature):

f/fe 7/ '11CWell Diameter (in)- 2

Placement of Pump (ft):

Field Parameters

E t S E:::iii
/30+ t- .RC o (0 ZJ (041 -/Df 2. 11sTi

Ho7- 2y -3fl Z ?C 6Z' —fry fL /1.1
IJia J11 .15' '- l?.. 423 —itt i.. #.z-.
(,7r7
(Ri
(t!ti
(Tilttiil

..(L1
.)Ld
..2r
-(Lr
,jz.r

c.2C
i.3tr
fj_.
2.27t
z.r

&&
.4
(1
Cl

27.4-
Z3.-
21.5
23.4

23.?

4fleli
('U
UI
j'0fl

—itr
—//4
'-/17

—fl

ZS.C
/qr
1.1-a/'*
f.2

2.Y
?.

c.s-
2-
p.r

(In .(vf i2L &.% 23.7 ,33 —/z Lit a
?7? .'t-c ?.p.r (S 2.3$ C? /ij (.17 2-C
024- -Lit 71! 4,js il— CL? —j /j.. 2.3

C ajg c--i (Qfr;
4

P/ ra iQa

Observations

Color: Other (describe):

Odor: (5j) Low Medium High Very Strong 1-125 Fuel-like

Notes: t 4y a ia't. Zea-c..'

Signed/Sampler(s): k.—c,t-__-.

I

GROUNDWATER FIELD SAMPLING DATA SHEET

a



C5 U GROUNDWATER FIELD SAMPLING DATA SHEET
Well No; LFOS-5G Location NAS Fort Worth JRB, Texas

Sampler(s): r .,.
Well Depth: , '
DTW (ft): — )DTP (It): —

Project Namr October 2000Quarterly Sampling .

Project #: AFCOOI33DDA
Date: /aI#JnO Time:

Courier: FedEx
MP Ht. Above/Below Ground Surface: 339 Sampling Method: . 4..- sc
Condition of Bottom of Welt: — Type of Pump: I? P
Screen Interval (It): 17.64 - 29.39 Weather (suniclear,tEain, wind @ection, ambient temperature):
Welt Diameter (mY 2

Placement of Pump (It) )i.

Field Parameters

Zo ojç' o Z1.S fØ' .17k 4.r 4.2.
—— .r r .z ZL( f9r .r
—— •4'ç .1 .? lz.? (i fl
—— .I1_ .? ZZ.4 ,Q 4. /1
—— .; .i n. ry ic )1 1.1-
—— -1 Li tt.3 -Z.S I.9z L1•

.1 . 4.4 Zz.4 4f —,,.c Lg? i.a
C14/ -I '4 2Z.4 -ii.? -fl /.
441 P 1.0 S.4 1( 3 —1f.t I.i L*

——

Observations

Cotor(ar Other (describe):
Odor: Low Medium High Very Strong H2S Fuel-like yl4f$.Q_

Notes:*
k UI? Oust L.PIIZ P'wj. nfNuiraLrna4r&,aidft4ce.

I,
Signed/Sampler(s): bsV— V24_k._.._ , (1 LJ&LLt/

I.



a

Well No; MW-53 Location. NAS Fort Worth RB, Texas

Impler(s): (fWaL (cii K. O',z14n Project Name: October 2000 Quarterly Sampling

Well Depth tj'14
DTW (ft): j(, 5 )DTP (It):

Project #: AFCOO1 33DDA Date: Ibkzs too Time: ((g( c
Courier

MP lit Above/Below Ground Surface: -0.5 Sampling Method: Low yt.ow
Condition of Bottom of Well: — Type of Pump: 9L.AD I) E.
Screen Interval (It): - 19.54 Weather (sun/clear, overcast/rain, wind direction, ambient temperature):
Well Diameter (in): 4 iJtJQfCü.4—, SE1
Placement of Pump (It):

Field Parameters

1&15 434 0..) p .88 aq.ss tJ' %Z 3.9
I(DIB iQso O. 0.3 &1-l sia II51 QLaI 3.&
1&l iG.'fl os 0.ttS &Isi sic 1132. kd2- 3.&jj'f IG.T+ 0.05 040 oh'3 .fl8 'q ttQI &(O 3.2
t&i- i+ 0.05 o.i5 G3o t.6O 5Q1 URR (a.oS 3.. I

joLL cA arnp es

Observations

I
GROUNDWATER FIELD SAMPLING DATA SHEET 666 12



c5 136 U GROUNDWATER FIELD SAMPLING DATA SHEET

A. ' tc, éi1-.c?

Well No.: W-153 Location. NAS Fort Worth JRB, Texas

Sampler(s) j tJpj I Project Name October 2000 Quarterly Sampling

Nell Depth: 3g,z5 Project #: AFCOO133ODA Date: Iofz(/ooTime: iaVS
DTW (ft): IDTP (ft): Courier: ,$JedEx _UPS
MP Ht. Above/Below Ground Surface: -0.13 Sampling Method . L..o(#J 1C14)4,lJ
Condition of Bottom of Well. — type of Pump 3L.AbA e,t
Screen Interval (0 29.77 - 39.27 Weather (sun/clear, overcast/rain, wind direction, ambient temperature):
Well Diameter (in): 2 OVti cr, S ?S'°
Placement of Pump (ft): 3Lj F!

Field Parameters

/248 a3.2q 0.2 0 GIlL! 23.12 'lfl ta q. a&
3.25 Os)— Oh &.&' 23M1 93 /53.0 q.ü0 q.o

Q4 3A Q.g j.p (,.sgpag 4fl 19/.1 3.5'! t.9
(251
Foo
iho3

23.23
Z.23O.I
2221

9. a

0. (

/. S
&.'i'as

6,.SS 3.3o
t563.s
b97t?e

gggg-
boG

1�2.

tc'o2-

3.3Y /.Vc
/9qp•3t/j,3________a3/c.j

roLLi3 0. ( 3-c b,56?s.so go9 ,;fl3.q7/5'-,g
flqjg2—p/ .,3 t455SS 5j3 131.93.1/6 I4.& -

4's 130.1 34 ,a.?i1 0.! ,9 &9-ac.n biS ,mco.% tei
/3iR23.2.O.l V. G4'IZoz- Sfl- \63.&2Rzc
13.21 23.22. 0.1 V. 648 Q.OS 513 3.& /p.$2.
/324'Qaa;
/3 VIZ', a:

0_I
O.(

q
�.i .OgQO

th3OaQO
518
51

II&M3.oq
U3M a&649E

'1,53

1330 2223 0..! 5.'/ th3O &YJI( Wa> /15.c .3.53 M1
in3aaz3 O.i 53- b45 sec '#9S i/fl 3.31- ØS
t3Q
'338 Z3pfjO.I (.QOp.Cfe 5ow#1t&

3,19 ?.03
Color Cle Other (descriJe): UltCc(
Odor: Ione Low Medium Hi&i Very Strong 1125 Fuel-like

Notes.

Ii.
SignedlSampler(s):

•1.



GROUNDWATER FIELD SAMPLING DATA SHEET 666 131
Well No: t41TftQj5 Wtt&Le_Wojc Location NAS Fort Worth JRB, Texas

Sampler(s): 1 'sJa[ LIUI, K Data y' Project Name October 2000 Quarterly Sampling• ket Depth- 3 ,fl Project II: AFCOQ1-3300A Date:
)o/Lc(/f.x) Time: Q4'O

DTW (It) M"S IDTP (It). — Courier XFedEx UPS Other

MP Ht. Above/Relow Ground Surface: o Sampling Method : jjy4 FL,ovti
Condition of Bottom of Well Type of Pump:

Screen Interval (It): 442J3
Weather (sun/clear overcast/rain, wind direction, ambient temperature):

Vell Diameter (in) if LLXEIC&,3 -P, S E
Placement of Pump (ft) £j/c, ':4c#)

Field Parametersfl
Y31D I5 p1oc 0 (S1 QIMS 5112- 2&L9 SA& V:io
jqt/3J,55p,g ot(c,s9?1c 91I 9PJ1H.O1
tYWbu,155 0'' p,q�p217C I QPftI395.42I
mL,fl4,,ss CIOS 0.35 5,gSi.o ERz
0152

4LR55
15h
woo

IW.SS

IZ5
LI55
fAUL

aO
O5
o.o
1-

O%
ioc
J,20

LYfl

5.95
Anø
�qS
is.

&t.k
I.2t
2lio

EqL.
s'12-
gg2-

2Q,
&&h

34fl
3.95
.s.t

53o
S,o26,

2

Observations



b5 132.
GROUNDWATER FIELD SAMPLING DATA SHEET

Well No.: WHGLRWOI7 Location: NAS Fort Worth JRB. Texas

Sampler(s) K Project Name: October 2000 Quarterly Sampling
i

Project # AFCOO133DDA
DatevP/1/oO Time: (43_c

Courier. tt FedEx UPS Other

434 Sampling Method : L——- ii.._

Type of Pump: gff'
Weather (sunIclear,/rain, wind direction, ambient temperature):

79>C

Field Parameters

Well Depth: 21
DTW (fi). IDTP

(ft): —

MP Mt Above/Below Ground Surface:

Condition of Bottom of Well:

Screen Interval (ft): 13.9 - 23.9

Well Diameter (in). 4

Placement of Pump (fi): 2 o.

!41� 1743 .&co a 7.o 7Z) c7-c i9 f?<
p44' l7Mj .3r .?f 2?? 25 , 5 3
/41 P-3 -L- ..7 4A 2,4 �41 21i /9 j

/4-y' 1741 ?; /.oY (- �i ) 2?? ? C 3-1

jqgf /1.43 AC g.q -1- 21 c c ,2o .2-so 31
/S /l.4t •L i.7 t.1- 22 2t' 2s 1,/sr jilt z- 2'.r 5i- Zz a• &4-

/f/c 24 ?r 2s 4 2- zi— 511 12
fç'i- - .? 9o (,3- Z'.ç C4- l%. Vt 'i 1-5'-

cAib 4.

Observations

Color: Other (describe) (1Jjj
Odor: Low Medium High Very Strong H2S Fuel-like
Notes:

-

-I.
c—Signed/Sampler(s): /t1)_ T>J\ A N - CJC7



Jr
GROUNDWATER FIELD SAMPLING DATA SHEET 656 113

Well No. WHGLTAO25 Location: NAS Fort Worth JRB, Texas

pier(s): J 'tJaUnt, IC bus'an
Well Depth 6

Project Name. October 2000 Quarterly Sampling

Project #. AFCOO1-33DDA Date: io fzs Jo. Time: 09I'I
DTW (ft) t IDTP

(ft): — Courier UPS Hand Other

MP Ht. Above/Below Ground Surface: o Sampling Method (çi,) t_O W
Condition of Bottom of Well: wins, t jype of Pump:

Screen Interval (ft): 10.5 - 20.5 Weather sun/clear, overcast/rain, wind direction, ambient temperature):

e4sr, 7o°Well Diameter (in) 2

1PlacementofPump(ft) 15 qo' (fote)

_
Ut/I
08i9

.
OZ. 0 7,03
0.15 O.& %oo

aa.02 '/09 Q9?.S'/°.fl 37L ,Dorfld.Aq<s I'°(
aL9 qot

%13 0.15 1.05 .z5 .t9S 'fob /96.1 3fl ia.V
082o 0.15 /.° (b.28 IAR 4o ot553q Jo.9
0923 o.is .qç 'eaS ao3,'1 5.30 'U' .

292
0829

0.15
0.1

2.90
2.1%

6.39
(b.V/

I.9&
QL95

4t0�
yO&

IZ2
R/6°

5.2.9
,z;

W
0932 tVS 3.30 (4'7 214c' 'ffl V?.� 5.20 (el
O85 cU 'fat a1 i/es

/

I

tt'

I

Observations

Color: klear 6Zdescribe e (ovtd
Odor. Low Medium High Very Strong H2S Fuel-like r)6ri..
Notes: t hmi dow Tg of

-

Signed/Sampler(sY /jJcsJ I



GROUNDWATER FIELD SAMPLING DATA SHEET

wa - )RC,C Oj,,1 Q.ç

1' F

6BS5

1WeIl No.: WITCTAO1O Location: NAS Fort Worth JRB, Texas

Sampler(s): 3'4pflo / .buat
Well Depth:

DTW (ft): 'P IDTP
(ft): —

Project Name: October2000 Quarterly Sampling

Project #: AFCOO1-3300A Date: Time: tac?.
Courier: X FedEx UPS Hand Other

MP Ht. Above/Below Ground Surface: -0.43 Sampling Method: Lijt 7j_o,i1
Condition of Bottom of Well Type of Pump: 13/odlel
Screen Interval (It): 10.97 - 18 22 Weather (sun/clear, overcast/rain, wind direction, ambient temperature):
Well Diameter (in): 2 QUtCoC# 6€, TS'°
Placementoflktmp(ft): ig,g' (ii'�)

Field Parameters

14 o'i

13S2.. O'\ o too C.% j.g tc.q
L35 O.I O.2 &.93 Qf.oo 4fl -t&C+ 0.91- 15.3
flS2 O.S fl.1-5 (m8 G21 '-Ri -iea.g &% i4.i-
iqo' o. i.to th.gI QMo '-iao -iea o.a u.- "

qog QJ5 146 (,.qi pG.2il- 4O -%8q b.(E Y y
nis iD .ss qq

I

It-Isojg p.tS
0.10

a.ss
3.00

b.911o iq9L0 Llaa
waa -iq&

-i9i.to.6a
o.,;

5.i'-
4'S

l'46 (5ild ctrnrLe2

Odor:

Color( C1e33) Other (describe) c/icr
None

Observations

Low

otes: bTh .e1ot 4v oC ooo. v
Medium High Stron H2S Fuel-like hMda-ocrLo,ii oofcrr
, I

I,
Signed/Sampler(s): '-' it JtJA . at.—



GROUNDWATER FIELD SAMPLING DATA SHEET 666 13
Welt No.: WITCTAO24 Location. WAS Fort Worth JRB, Texas

4 nipler(s). 'S y/jj&j Project Name. October 2000 Quarterly Sampling

Wet! Depth: 2343g Project //: AFCO01330DA Datr Time: /20)
DTW (ft):1 IDTP (ft): — Courier: _FedEx UPS Hand Other

MP Ht. AboveIBelow Ground Surface: -0.47 Sampling Method: Low Ft-ow
Condition of Bottom of Wet!: — Type of Pump: .$L,kbDQ
Screen Interva! (ft): !2.76 - 22.51 Weather (sunlctear, overcast/rain, wind direction, ambient temperature):
Well Diaineter(rn). 2 OVet"taS#, 5
Placement of Pump (ft):&p p,-.q9-

Field Parameters

an TC o G.� 2s.23 62-0 —21.P aq 28.?
12/0
iv3
iZIG

0.2
O.z
0.1

04
!ø1.2-

1.8

633
IAZfl9

Sii
25.29
25.3'!

(s?-?

&7
&W

-H.!
-9%?
-rocz

O.'18
04?
0.49

/fli3iizs
0.1 2-1 (p.H C5&b &I -108.' O.?S ,/.vf

• 121Z 0.1 a.c' ?o.W'r at&4 (a'S -11)6.2 a.%
1Z2$' 0.1 ?. (ci! 84/? $5& 110.4 031 9.io
inS 0.! 3.p 6.fl&u (0% -1N2043 7.0$
I?31 b-I 2t3 6S5 ac.o84e,g -ItS.3 04* .fl

o. ; a, as.s &n —U., os SI&
0j5 V.O5 &8 LS GWo 111)4 056 4-6?-

ia* e,zNd Srwp9n

Observations

Color: tear Other (describe): pkat
Odor on Low Medium High Very Strong H2S Fuel-like

Notes: W Drw b-th 4t of puny

I
Signed/Sampler(s): flJ ,'%J( 4jiJ),,_

I,



GROUNDWATER FIELD SAMPLING DATA SHEET

I,

Wet! No.: WJETAS35 Location: NAS FortWorth JRB. Texas

Sampler(s): j a.( I a ce. Project Name' October 2000 Quarterly Sampling i
Well Depth: gj. 5"i Project #' AFCOO1-3300A Date. io)tlou Time: /.O S
DTW (ft): t IDTP (ft): — Courier. )C FedEx UPS Hand Other

MP Hr. Above/Below Ground Surface: -o 21 Sampling Method : LOW V-t.oti
Condition of Bottom of Well: Type of Pump: Bladder
Screen Interval (ft) 33.14 - 42.14 Weather (sun/clear, overcastlrain, wind direction, ambient temperature):
Well Diameter (in): 2 CXJt(CCCS+ 56 ,
Placement of Pump (ft): 316' (rn1a)

Field Parameters ____
1&oS - 0.15 0 (oJ9 gg Ieo.& %cR 33q
e&03' ais o.yc a3.Oi WILl St#.o7.OS 310
thI( p.(, c.qo e.g. a3.3 qq w a.so 2/.3
1&iV 0.15 1.35 ,.',3 pgo qq jgp.j &.e is.qi
1(D)'? OSI'S /.9O WS' 2aoa 49a i99.I e,sg joi
t(oZO 0.15 2.25 .YB 2%1 19a 193.6 $56
I&iS
1&2S !oL(fth

p.15 g'lo
Scnip1€

,qgaaqq gqi fl'.ti (0.S 3,qg

Observations—'
Color('Clear) Other (describe)' .1ear
Odor: Low Medium High Very Strong H2S Fuel-like nane.
Notes:

l)rw below +Df) 0c fMAO

I
Signed/Sampler(s)'



APPENDIX A.2

FIELD NOTES
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Project / Client
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656 144

Location c1R4 re.tAc
Project/Client (9C_(b kit /

Date D 77

a20CC) Qvccr4erL.i
S3bDA

kJ24iMCekk âtnI_±
Eilnd±iL1±L3iE(iW

RLam aq&Lkkf1-1fl---e--
_thoehc&kL&IJtt_

— — — I — — I — —.
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Project / Client / , .'... t .,'- g,j,,
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t,-0ta .-i-6> O4?K '4.
—
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Location
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2. j/a_

:651 151

89

A

Location ._LZL,41 a%ç'-$1.-.ftt-.TXg Date / V/ I
Project / Client



666 P52

Date I90 Location ______

Project / Client I ? P P.#
ilhbe, 2c11x) &uaJ&n'7

/1/7-i/fl

/2o
/17j—

fie,
dA15, i

L'n 1L ,&cq4ç/

fl4c: ttuJtA_4%o4h" A5
Le-J'4 1

ft/ct- Pt )i JA-'/..

-i

/'z r €rlc'ror ,'oI&n
I=- 6. a

Izcz
(174
Rn

_____

d11:
(ccje
aIfe/

fltaji'pLp'iV'Tf"r I—

3J
1/caL____/trr-,q'

lug1
_______

AMe.cPL)'o4?7r2____
It? -#

—

t*i¼_c'11f7/L

-

/fl? •1 /2t--/
Lf-'V A_lu flLaiIIO

(5 cr1

I_____'__ i / I/\c(



•6,6 6 153

91
Location i/AC I-st Oate .4-v

Project / Client ? 10044ó&t ZOCLO



666 IS 'i

92 Location ___________________________ Date ____________

Project I Client ? ?bp4-

th ker_go0 c, _______



b66R155

1OCti0

Date
93



66 i5b
94 Location /V.41 1CsrA-rvt t't A' Date

Project I Client

0 p

[)ri_'—/t,/
jyi'i
/o35L

._at_6'
(14-S

7/sc

cit LI.)
patcA.-

0//SC.44, ,fl4ekse4t'_
(/4.-' 05"'

boc_

es_I/o
4 tc______

14 u

I

/&LTIO1ZIA)kll

/2-1
/7o 1Vzv/ccaf-7iA'/-/ocT4O/dy 4,Kt lay #O4flWZ

.__ELP- p
pj—'— Z. 1_c_/I

/3zj
Z?2.
I(-ot

)
/cQ(,.

5'd

—, 2S

Cei't'ec4:

/j—/

(4-os ci rA—C&!ZESJ_________c,r
I' 44iij

l4-3
-/t L?' Zr



666 157

.

Location Date ___ a 95

project/Client O_t 2 o
'/

(



APPENDIX A.3

FIELD SAMPLING REPORTS

666 158



FIELDSAMPLINGREPORT 666 159

LPTION: NS Fort Worth JRB PROJECT NAME 1 October Quarterly Sampling

SITE PROJECT NAME AFCO0I 3300A

SAMPLE INFORMATION

SAMPLE ID GMI-22-O4MWGI3 DATE: jp' Z' • 0 e TIME /C a —
1ATRIX TYPE: WG

ENTER SAMPLE NUMBERS FOR QC SAMPLES!
BLANKS ASSOCIATED WITH THIS SAMPLE.

MATRIX SPIKE (MS)

MATRIX SPIKE DUP (SD)

FIELD DUP (PD)- —
AMBIENT BLANK (AB).

EQUIPMENT BLANK (EB)

TRIPBLANK(TB) Tn (0 A os

SAMPLING METHOD: z. s.- PC. e

LOT CONTROL #: Q Q S
Ambient Blank N - Equipment Blank N - Trip Blank N - Cooler N)

CHAIN-OF-CUSTODY #•

SAMPLE BEG DEPTH (FT)
—

SAMPLE END DEPTH (FT)
,

3RAB (..>- COMPOSITE

CONTAINER PRESERVATIVE! ANALYTICAL ANALYSIS

SIZE/TYPE // PREPARATION METHOD

40 mL VOA 3 Cool to 4C/I-ICI to pH <2 SW82603 VOCs

NOTABLE OBSERVATIONSS PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st p. 0 COLOR c( car
!nd V • 9 g).._ ODOR a'0 -it.

OTHER

pH Temperature 2f. t (C) Dissolved Oxygen f. ? (mg/L) Conductivity 70o (unthos/cni)

Iron — (mgIL) OxidationlReduction Potential if.) (mY) Turbidity 0. (NTU)

GENERAL INFORMATION

WEAThER 51.44/CLEAR OVERCAST/RAIN WIND DIRECTION ...4tC9 AMBIENT TEMPERATURE •
;L-IIPMENT VIA FEDEX x_ HAND DELIVER COURIER OTHER

SHIPPEDTO STL- cA it
A.)

:OMMENTS

SAMPLER F). /t.t £•&l')t/t Z- OBSERVER /C1'. .2) Jr 4
MATRIX TYPE CODES

)C=DRILL CUTFINGS SL=SLUDGE
WG=GROUND WATER SO=SOIL

LH=1L4ZARDOUS LIQUID WASTE GS=SOIL GAS
SH=HAZARDOUS SOLO WASTE WSSURFACE WATER
SE=SEDIMENT SW=SWAB/WIPE

SAMPLING METHOD CODES

3=BAILER G=GRAB
P=BLADDER PUMP HA=HAND AUGER

BR=BRAS$ RING H=HOLLOW STEM AUGER

CS=COMPOSITE SAMPLE HP=HYDRO PUNCH
C=CONTINUOUS FLIGHT AUGER SS'SPLIT SPOON
DT=DRIVEN TUBE SP=SUBMERSmLE PUMP

AFCEE FORM SR II
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FIELD SAMPLING REPORT

LOCATION: NAS Fort Worth JRB PROJECT NAME October Quartedy Sampling

SITE: PROJECT NAME AFCOO1 330DA

SAMPLE INFORMATION

SAMPLE ID GMI-22-O7MWG13 DATE: íØ474. TIME / .3 ci
'.4ATRIX TYPE: WG ENTER SAMPLE NUMBERS FOR QC SAMPLES/

BLANKS ASSOCIATED WITH THIS SAMPLE

MATRIX SPIKE (MS) 6.i,t -u - a?'-'"' '3 —.s

MATRIX SPIKE DUP (SD) GM, — e 7 ,....4 iJ .J a
FIELD DUP (FD) —

AMBIENT BLANK (AS) —

EQUIPMENT BLANK (ES)

TRIPBLANK(TB) tlJIpZfo

SAMPLING METHOD:

LOT CONTROL Th j A
(Ambient Blank N - Equipment Blank N - Trip Blank N - Cooler

CHAIN-OF-CUSTODY #:

SAMPLE BEG DEPTH (ED

SAMPLE END DEPTH (El)
—

GRAB (t4 COMPOSITE

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METHOD

40 mL VOA 3 Cool to 4C/HCI to pH <2 SW8260B VOCs

NOTABLE OBSERVATIONS

RD READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st fr COLOR cIeae
and pip ODOR t.JSatC

OTHER

pH 1.0 Temperature 2 .4 (C) Dissolved Oxygen ?. 4 (mg/L) Conductivity o
Iron — (mgfL) OxIdation/Reduction Potential ?_ Q (my) Turbidity g .7 (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR OVERCAS'IC V WIND DIRECTION i/ic AMBIENT TEMPERATURE 7' c
SHIPMENT VIA FEDEX HAND DELIVER COURIER OTHER

SHIPPEDTO STL-CA(iC&,
OMMENTS

SAMPLER. K. P VI' OBSERVER ti- . Ct_I 4 t/ CC
MATRIX TYPE CODES

)C=DRILL CUTFINGS SL=SLUDGE

WG=GROUND WATER SO=SOIL
.JI=HAZARDOUS LIQUID WASTE GS=SOIL GAS

SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER

SE=SEDIMENT SW=SWAB/WIPE

SAMPLING METHOD CODES
3=BMLER G=GRAB

BP=BLADDER PUMP HA=HAND AUGER
BR=BRASS RING HHOLLOW STEM AUGER

S=COMPOSITE SAMPLE HP=HYDRO PUNCH
: =CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON
DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR 11



FIELD SAMPLING REPORT

AFCEE FORM SR II

: 666'r161

LATION: NAS Fort Worth JRB PROJECT NAME OctoberQuarterly Groundwater Samphng

SITE: PROJECTNAME AFCOOI-33DDA

SAMPLE INFORMATION

SAMPLE ID GMI-22-O7MWGI3MS DATE: Z t o o TIME: 12(7
vIATRIX TYPE: WG ENTER SAMPLE NUMBERS FOR QC SAMPLES/

BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIXSPIKE(MS) GM,.tt .opk/hk,6.iI,l.,
MATRIX SPiKE OUr (SD) — t. -o ?-peg.. &-n Aap
FIELD DUP (FD) —

AMBIENT BLANK (AB) —

EQUIPMENT BLANK (EB) —

TRIPBLANK(TB) M,mr. a

SAMPLING METHOD:

LOTCONTROL#: a iS
Ambient Blank # - Equipment Blank # - Trip Blank # - Cooler #)

CHAIN-OF-CUSTODY #:

SAMPLE BEG. DEPTH (FF) :

SAMPLE END DEPTH (Fr)

GRAB Q7 COMPOSITE ( )

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METhOD I

40 mL VOA 3 Coot to 4CIHCI to pH<2 SW82oOB VOCs

S NOTABLE OBSERVATIONS

PlO READINGS SAMPLE CI-IAR.ACTERISTICS MISCELLANEOUS

1st Mm COLOR c/t. .-..
nd AJfl ODOR. q.

0TH ER

pH 7.o Temperature 1 C .4 (C) Dissolved Oxygen ?.4- (mgJL) Conductivity ?21 (umhos/cm)

Iron OxidationlReduction Potential 1 g (my) Turbidity . 7 (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR JFfRAIN._' WIND DIRECTION AMBIENT TEMPERATURE 7, •e-

SHIPMENT VIA FEDEX HAND DELIVER COURIER OThER

SHIPPED TO STL -Chicago

COMMENTS

SAMPLER ... OBSERVER C..J4 P/p
MATRIX TYPE CODES

)C=DRILL CUTTINGS SLaSLUDGE
WG=GROUND WATER SOSOIL
ii =HAZARDOUS LIQUID WASTE GS SOIL GAS
H=HAZARDOUS SOLID WASTE WS=SURFACE WATER
SE=SEDIMENT SW=SWAB/WIPE

SAMPLING METhOD CODES

3=BAILER G=GRAB
3P=BLADDER PUMP HA=HAND AUGER
R=BRASS RING H =HOLLOW STEM AUGER

:S=COMP0SITE SAMPLE HP=HYDRO PUNCH
:= CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON
DT= DRIVEN TUBE SP=SUBMERSIBLE PUMP
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FIELD SAMPLING REPORT

LOCATION. NAS Fort Worth JRB PROJECT NAME October Quarterly Groundwater Sampling

SITE: PROJECT NAME AFCOO1-33DDA

SAMPLE INFORMATION

SAMPLE ID GMI-22-O7MWGI3MSD DATE /0. Zf- 0 0 TIME: (2fl
4ATRIX TYPE: WG ENTER SAMPLE NUMBERS FOR QC SAMPLES/

BLANKS ASSOCIATED WITH THIS SAMPLE.

MATRIX SPIKE(MS)

MATRIX SPIKE DUP (SD) tM I — Zt- 0 / l'gjp
FIELD DUP (FD) —

AMBIENT BLANK (AB) —

EQUIPMENT BLANK (EB)

TRIPBLANK(TB) ref. zta a

SAMPLING METHOD:

LOT CONTROL#:O 0 j_ 4
Ambient Blank 4 - Equipment Blank 4 - Trip Blank 4 - Cooler 4)

CHAIN-OF-CUSTODY #-

SAMPLE BEG DEPTH

SAMPLE END DEPTH (FT)

3RAB (L<COMPOSITE ( )

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS

SIZE/TYPE 4 PREPARATION METHOD

40 mL VOA 3 Cool to 4CIHC1 to pH <2 5W8260B VOCs

NOTABLE OBSERVATIONS

PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st fv4 COLOR C/tsr
nd ,.j ODOR ,,. •

OTHER

pH 7ç o Temperature 24 .4- (C) Dissolved Oxygen 7. 4f- (mg/L) Conductivity 7 2 c (umhos/cm)

Iron Oxidation/Reduction Potential Z. 7 (my) Turbidity - 7 (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR O'T/RAIN r WIND DIRECTION .4Z.—e- AMBIENTTEMPERATURE 7 c

SHIPMENT VIA FEDEX HAND DELIVER COURIER OTHER

SHIPPED TO STL - Chicago

:OMMENTS

SAMPLER fr. U .'r ,." OBSERVER . C—'* (to ce

MATRIX TYPE CODES

DC—DRILL CUTFINGS SL=SLUDGE

WG=GROUND WATER SO=SOIL
LH=}IAZARDOUS LIQUID WASTE GS=SOLL GAS

SH= HAZARDOUS SOLID WASTE WS=SURFACE WATER

SE=SEDIMENT SW—SWAB/WIPE

SAMPLING METHOD CODES

3—BAILER G=GRAB

3P=BLADDER PUMP HA—HAND AUGER

3R=BRASS RING H—HOLLOW STEM AUGER

5 =COMPOSITE SAMPLE HP=HYDRO PUNCH

:=CONTINUOUS FLIGHT AUGER 55—SPLIT SPOON

DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR. II



FIELD SAMPLING REPORT

S AFCEE FORM SR-il
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•ATION: NAS Fort Worth JRB, Texas PROJECT NAME October2000 Quarteriy Sampling

SITE: PROJECT NAME AFCQOI-330DA

SAMPLE INFORMATION
-

SAMPLE ID HM41ÔWGI3 DATE: 012.6100 TIME:

MATRIX TYPE: WG
ENTER SAMPLE NUMBERS FOR QC SAMPLESI
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS)

MATRIX SPIKE DUP (SD).

FIELD DUP (FD).

AMBIENT BLANK (AR). —
EQUIPMENT BLANK (ER): —

TRIP BLANK (TB) Y81 0 1600

SAMPLING METHOD: JiJ PLoW
LOT CONTROL It: C) L
(Ambient Blank # - Equipment Blank # -TnpBlank # - Cooler

CHAIN-OF-CUSTODY #•

SAMPLE BEG DEPTH (Fl)

SAMPLE END DEPTH (Fr) N/A
GRAB 94 COMPOSITE ( )

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS

SIZE/TYPE fi PREPARATION METHOD
1 L poly I Coot to 4C/I-1N03 piI<2 SW6OIOB Chromium

40 ml VOA 3 Cool to 4C/I-ICI to pH c2 SWS26OB VOCs

NOTABLE OBSERVATIONS
PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st COLOR rita,
2nd ØO ODOR p'fltj.

OTHER

pH 4. 55 Temperature Dissolved Oxygen 3. '#8 (mg/L) Conductivity 13(umhos/cm)
Iron Al/it (niglL) Oxidation/Reduction Potential 0231. 0 (niv) Turbidity A. 1?

GENERAL INFORMATION
U

WEATHER SUN/CLEAR______ OVERCAST/RAIN X WIND DIRECTION S e AMBIENT TEMPERATURE

SHIPMENT VIA FEDEX x HAND DELIVER COURIER OTHER

SHIPPED TO: STL - ivuccL
COMMENTS

SAMPLER- 3 Wa[ 10(2 OBSERVER.

MATRIX TYPE CODES

DC=DRILL CUTTINGS SL=SLUDGE
WGGROUND WATER SO=SOIL

LH =HAZARDOUS LIQUID WASTE GS =SOIL GAS
SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER
SE= SEDIMENT SW =SWAB/ WIPE

SAMPLING METHOD CODES

3=BAILER G=GRAB
3P-=BLADDER PUMP HA=HAND AUGER
RBRASS RING H HOLLOW STEM AUGER
CSCOMPOSITE SAMPLE HP=HYDRO PUNCH
C =CONTINUOUS FLIGHT AUGER 55 = SPLIT SPOON
)T=DRIVEN TUBE SP=SUBMERSIBLE PUMP



i6
RO FIELD SAMPLING REPORT

LOCATION: NAS Fort Worth JRB, Texas PROJECT NAME October 2000 Quarterly Sampling

SITE: PROJECT NAME AFCOO1-3300A

SAMPLE INFORMATION

SAMPLE ID HM-123W013 DATE: fo- 27-as TIME:

MATRIX TYPE: WG
ENTER SAMPLE NUMBERS FOR QC SAMPLES!
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS) —

MATRIX SPIKE DUP (SD) —

FIELD DUP (PD)

AMBIENT BLANK (AB).

EQUIPMENT BLANK (EB) ee,.
TRIP BLANK(TB): f4 C I.7o .
.

SAMPLING METHOD: g p
LOT CONTROL #: C j_ j-
(Ambient Blank N - Equipment Blank N - Tnp Blank N - Cooler N)

CHAIN-OF-CUSTODY It:

SAMPLE BEG DEPTH ( —

SAMPLE END DEPTH (Fr)

GRAB (' COMPOSITE ( )

CONTAINER PRESERVATIVE/

PREPARATION
ANALYTICAL

METHOD
ANALYSIS

SIZE/TYPE II

IL Poly 1 Cool to4C E3l0 l/SW9056 Alkalimty/Amons
40 mL VOA 3 Cool to 4C/HCI pH<2 RSK-t75 Methane, Ethene, Ethane
40 mL VOA 3 Cool to 4C/HCI to pH <2 SW8260B VOCs
500 mL poly 1 Cool to 4C/H2S04 SW9060 TOC

NOTABLE OBSERVATIONS
PlO READINGS SAMPLE CHARACTERISTICS MISCEL(ANEOUS

1st 1$) COLOR cft-..1,-
2nd ODOR r.Aa't..

OTHER

pH &f Temperature t I. 2. (C) Dissolved Oxygen /. CL (mgIL) Conductivity 4? 2 (unthosfcm)

Iron 3 (mg/L) Oxidation/Reduction Potential 2. oS (my) Turbidity p_ 9 (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR OVERCAST/RAIN WIND DIRECTION f/re AMBIENT TEMPERATURE 7/ ¶c

SHIPMENT VIA FEDEX HAND DELIVER COURIER OThER

SHIPPEDTO STL - C-Cc
*5

COMMENTS.

SAMPLER - e.4.. OBSERVER ?. (5 .,.- — —.

MATRIX TYPE CODES
DC=DRILL CUTrINGS SL=SLUDGE
WG=GROUND WATER SO=SOIL
Lii =HAZARDOUS LIQUID WASTE (IS =SOIL (lAS

SH=HAZAJtDOUS SOLID WASTE WS = SURFACE WATER
SE=SEDIMENT SW=SWAB/WIPE

SAMPLING METHOD CODES
3=BAILER G=GRAB
3P=BLADDER PUMP HA=HAND AUGER
3R=BRASS RING H =HOLLOW STEM AUGER
:s =COMPOSITE SAMPLE HP=HYDRO PUNCH
=CONTINUOUS FLIGHT AUGER SS = SPLIT SPOON

DT= DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR I
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FIELD SAMPLING REPORT

AnON. NAS Fort Worth JRB PROJECT NAME October Quarterly Sampling,

SITE. PROJECT NAME AFCOO1 3300A

SAMPLE INFORMATION

SAMPLE ID ITMW-OITWGI3 DATE: /0 24- 00 TIME: Je4?
VIATRIX TYPE: WO ENTER SAMPLE NUMBERS FOR QC SAMPLES/

BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS)

MATRIX SPIKE DVI' (SD)

FIELD DUP (ED) —

AMBIENT BLANK (ABh44DL4 a-'

EQUIPMENT BLANK (ER) 54'/ a-'

TRIPBLANK(TB) i?

SAMPLING METHOD:

LOT CONTROL #. 4
Ambient Blank #- Equipment Blank N - Trip Blank II - Cooler

CHAIN-OF-CUSTODY ft.

SAMPLE BEG DEPTh (fl) —

SAMPLE END DEPTH (El) —

GRAB (ir COMPOSITE (

CONTAINER — PRESERVATIVE/

PREPARATION

ANALYTICAL

METhOD
ANALYSIS

SEZE/TYPE #

I L Poly I Cool to 4C E310 l/SW9056 Alkalinity/Amons
40 mL VOA 3 Cool to 4CIHCI pHC2 RSK-t75 Methane, Ethenc, Ethane

1 L Poly I Cool to 4C/HNO3 pHCZ SW6OIOA/SW7470A Total Metals + mercury
mL VOA 3 Cool to 4C/HCI to pH<2 SW8260B VOCs

500 mL poly I Cool to 4C/H2S04 5W9060 TOC

NOTABLE OBSERVATIONS

PIG READINGS , SAMPLE CHARACTERISTICS MISCELLANEOUS

1st fl COLOR Clc-.-,
nd 0. ODOR /..)#'J

OTHER

pH 6 . I Temperature .?. ? (C) Dissolved Oxygen C) - (mg/L) Conductivity f,, Ø (umhos/cm)

Iron 0 (mg/L) Oxidation/Reduction Potential (2 C (my) Turbidity 0.! (NTU)

GENERAL INFORMATION

WEAThER SUN/CLEAR______ OVERCAST/RAIN WIND DIRECTION -1/ic AMBIENT TEMPERATURE O

SHIPMENT VIA FEDEX HAND DELIVER COURIER OThER

SHIPPED TO STL - CA,. a
:OMMENTs

SAMPLER J). /4Jy..,.aC ÷ OBSERVER K - .b '— —

MATRIX TYPE CODES
=DRILL CUnINGS SL =SLUDGE

WG GROUND WATER SO=SOIL
Lii HAZARDOUS LIQUID WASTE GS=SOIL GAS

=I{AZARDOUS SOLID WASTE WS=SURFACE WATER

I SEDIMENT SW=SWABIWIPE

SAMPLING METhOD CODES
3 =BAILER G =GRAB

3P=BLADDER PUMP HA =HAND AUGER

3R=BRASS RING R=HOLLOW STEM AUGER

:S=COMPOSITE SAMPLE HP=HYDRO PUNCH

:=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON
)T= DRiVEN TUBE SP= SUBMERSIBLE PUMP

AFCEE FORM SR. II
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FIELD SAMPLING REPORT

LOCATION: NAS Fort Worth JRB, Texas PROJECT NAME! October 2000 Quarterly Sampling

SITE: PROJECT NAME AFCOQt33DDA

SAMPLE INFORMATION

SAMPLE ID LFO33DWG13 DATE: ía '2' 0) TIME: ,i c g
MATRIX TYPE: WG ENTER SAMPLE NUMBERS FOR QC SAMPLESI

BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS)

MATRIX SPIKE DUP (SD). —

FIELD DUP (FD) —
AMBIENT BLANK (AB)

EQUIPMENT BLANK (EB) -O4-fj :t - cjA)
TRIPBLANK(TB). TI! (L a

SAMPLING METHOD: to

LOT CONTROL #: J ff
(Ambient Blank N - Equipment Blank N - Tnp Blank N - Cooler 1

CHAIN-OF-CUSTODY #:

SAMPLE BEG DEPTH (

SAMPLE END DEPTH (Fr)

GRAB ('<COMPOSITE

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METhOD
I L poly I Coot to 4C/HNO3 pH<2 SW6OIOB Chromium

40 mL VOA 3 Cool to 4CJHCI to pH<2 SW8260B VOCs

NOTABLE OBSERVATIONS

PID READINGS ! SAMPLE CHARACTERISTICS MISCELLANEOUS

1st 0. COLOR ( (g,_
'.nd O,o° ODOR

OTHER

pH (j• Temperature 24. t (C) Dissolved Oxygen Z .r 7- (mg/L) Conductivity t. (umhos/cm)

Iron — (mgfL) OxidationIRedution Potential 2 3 1 (my) Turbidity . (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR OVERCAST/RAIN WIND DIRECTION .5/se AMBIENT TEMPERATURE it

SHIPMENT VIA FEDEX HAND DELIVER COURIER OThER

SHIPPEDTO: STL- o
COMMENTS.

SAMPLER b. II'% M# / ,.'e- e- OBSERVER k ...Pd.ra -

MATRIX TYPE CODES

DC—DRILL CUTI1NGS SL=SLUDGE

WG=GROUND WATER S0=SOIL
LH=HAZARDOUS LIQUID WASTE GS =SOIL GAS

SH=HAZARDOUS SOUL) WASTE WStSURFACE WATER

SE=SEDIMENT SW=SWAB1WIPE

SAMPLING METHOD CODES
1=BAILER G=GRAB

3P=BLADDER PUMP HA=HAND AUGER

3R=BRASS RING H =HOLLOW STEM AUGER

:S=CoMpoSrrE SAMPLE HP=HYDRO PUNCH

:=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON
DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR.l1
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FIELD SAMPLING REPORT 686 167

LIATION: NAS Fort Worth JRB PROJECT NAME Odober Quarterly Sampling

SITE. PROJECT NAME AFCOO1 330DA

SAMPLE INFORMATION

SAMPLE ID LFO5OIWGI3 DATE; (0 2 ( 0 TIME: / 7 1-

4ATRIX TYPE: WG
ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS)

SAMPLING METHOD: j_ ,
LOT CONTROL #. -(2 -J S
(Ambient Blank # - Equipment Blank # - Trip Blank # - Cooler #) MATRIX SPIKE DUP (SD)

CHAIN-OF-CUSTODY #: FIELD DEW (ED)

AMBIENT BLANK (AS)

SAMPLE BEG DEPTH (FT) —

SAMPLE END DEPTH (Fr) —
EQUIPMENT BLANK (EB)

TRIPBLANIC(TB) rA ir. e
GRAB (t.( COMPOSITE ( ) •

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METhOD
40 mL VGA 3 Cool to 4CIHCI to pl-I<2 SWS26OB VOCS

NOTABLE OBSERVATIONS

PlO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS
1st pj COLOR /gg,nd • a ODOR

OTHER

.9 Temperature Dissolved Oxygen 1.14 (mg/L) Conductivity (umhosfcni)

Iron Oxidation/Reduction Potential I i I (my) Turbidiiy t . b (NTU)

GENERAL INFORM ATION

WEATHER SUN/CLEAR OVERCAST/RAIN &- WIND DIRECTION AMBIENT TEMPERATURE 7/ 'c
SHIPMENT VIA FEDEX x_ HAND DELIVER COURIER OTHER

SHIPPEDTO STL- 1L

:OMMENTS

SAMPLER ftab—s tie' C. �- OBSERVER K. 1) ,..' rc. ..j
MATRIX TYPE CODES SAMPLING METhOD CODES

DC=DRILL CIJTflNGS SL=SLUDGE =BAILER G=GRAB
WG=GROUND WATER SO=SOIL 3P=BLADDER PUMP HA=HAND AUGER
LHHAZARDOUS LIQUID WASTE GS=SOm GAS IR=BRASS RING HHOLLOW STEM AUGER
HtHAZARDOtJS SOLID WASTE WStSCJRPACE WATER 5=CQMPOSITE SAMPLE HP=HYDRO PUNCH
SESEDIMENT SWSWABfWIPE :=C0NTINU0U5 FLIGHT AUGER SS=SPLIT SPOON

)T= DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SRI!
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LOCATION:

SITE:

FIELD SAMPLING REPORT

NAS Fort Worth JRB PROJECT NAME

PROJECT NAME

October Quarterly Sampling

AFCOO1 330DA

SAMPLE INFORMATION

SAMPLE ID LFO5-SGWGI3 DATE. /0 Ztoe TIME: (344
.4ATRIX TYPE WG ENTER SAMPLE NUMBERS FOR QC SAMPLES/

BLANKS ASSOCIATED WITH THIS SAMPLE

MATRIX SPIKE (MS) —

MATRIX SPIKE DUP (SD):
—

SAMPLING METHOD:

LOT CONTROL #: Q fl_ J_ A
(Ambient Blank # - Equipment Blank N - Trip Blank N - Cooler

CHAIN-OF-CUSTODY if FIELD DUP (ED) 0 u10t 3 CtJc;L,'j

AMBIENT BLANK (AB). —
SAMPLE BEG DEPTH (FT) EQUIPMENT BLANK (ES) —

SAMPLE END DEPTH (Fr)

GRAB (4- COMPOSITE
TRIP BLANK (TB) 78, o a.

CONTAINER — PRESERVATIVE/

PREPARATION

ANALYTICAL
METhOD

ANALYSIS

SIZE/TYPE #

IL Poty I Cool to 4C E310 115W9056 Alkalfnny/Anjons

40 mL VOA 3 Cool to 4C/HC1 p}1C2 RSK-i75 Methane. Ethene, Ethane

40 mL VOA 3 Cool to 4CIHCI to pH<2 5W8260B VOCs

500 mL poly I Cool to 4C/H2S04 5W9060 TOC

NOTABLE OBSERVATIONS

RID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st 0. b COLOR

nd O,p ODOR

OTHER

pH .4 Temperature 2 Z. r (C) Dissolved Oxygen I. V I (mg/L) Conductivity 0 7 (umhos/cm)

Iron Oxidation/Reduction Potential —'IV. 2 (my) Turbidity 1. 4 (NT!))

GENERAL INFORMATION

WEATHER. SUN/CLEAR OT1RAIN -'' WIND DIRECTION r/f E AMBIENT TEMPERATURE 7o .0

SHIPMENT VIA FEDEX x_ HAND DELIVER COURIER OTHER

SHIPPEDTO STL- C/tea, b
:OMMENTS

SAMPLER .Te C.' I/act OBSERVER X. o .-rp
MATRIX TYPE CODES SAMPLING METHOD CODES

DC=DRJLL CUTFINGS SL=SLUDGE 3=BAILER G=GRAB

WG=GROUND WATER SO=SOIL 3P=BLADDER PUMP HA=HAND AUGER

[Al =HAZARDOUS LIQUID WASTE GS=SOIL GAS 3R=BRASS RING H =HOLLOW STEM AUGER

SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER :S=COMPOSITE SAMPLE HP=HYDRO PUNCH

SE = SEDIMENT SW=SWAB/WIPE = CONTINUOUS FLIGHT AUGER 55 =SPLIT SPOON
DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR Ii



FIELD SAMPLING REPORT

AFCEE FORM 5tH

666

ATION: NAS Fort Worth JRB PROJECT NAME October Quarterly Groundwater Sampling

SITE: PROJECTNAME AFCOO1-33DDA

SAMPLE INFORMATION

SAMPLE ID Du4wGl3 DATE: 10 jz_c/o t) TIME: 12-00
4ATX TYPE: WG ENTER SAMPLE NUMBERS FOR QC SAMPLES!

BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS)
—

MATRIX SPIKE DUP (SD)

FIELD DUP (FD): (EQ 5— 5GW& i,3
AMBIENT BLANK (AB).

EQUIPMENT BLANK (EB)-

TRIPBLANK(TB) r8n2r00

SAMPLING METHOD: 1MW PcAW
LOT CONTROL #: 00 J_ A
Ambient Blank # - Equipment Blank # - Tnp Blank # - Cooler #)

:IIAIN-OF-cuSToDY #:

SAMPLE BEG DEPTH (Fl) ri/A
SAMPLE END DEPTH (Fr) jIJ IAI
GRAB COMPOSITE

CONTAINER — PRESERVATIVE/

PREPARATION

ANALYTICAL
METHOD

ANALYSIS

SIZEITYPE ft

1 L Poly 1 Cool to 4C £310 I/5W9056 Alkalimty/Anions
40 mL VOA 3 Cool to 4C/HCI pH<2 RSK-175 Methane, Ethene, Ethane

mL VOA I Cool to 4C/HCI to pHC2 5W8260B VOCs

mL poly 1 Cool to 4C/H2S04 SW9060 TOC

NOTABLE OBSERVATIONS

PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st Q.0 COLOR C/tar
nd Q. ODOR

OTHER

pH .4 Temperature Zt.f (C) Dissolved Oxygen (.9 f (mg/L) Conductivity Go? (umhos/cm)

Iron Oxidation/Reduction Potential /Q. 2.. (my) Turbidity 1.4 (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR oe/RAIN WIND DIRECTION s/a AMBIENT TEMPERATURE 7C c

SHIPMENT VIA- FEDEX HAND DELIVER COURIER OTHER

SHIPPED TO STL - Chicago

:OMMENTS:

SAMPLER. C'. Li_)of7&t OBSERVER /c D,,..11...-
MATRIX TYPE CODES

DC=DRILL CUTFINGS SL=SLUDGE

WG=GROUND WATER SO=SOIL
LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS

SH=HAZARDOUS SOLID WASTE WS= SURFACE WATER

SSEDIMENT SW=SWAB/ WIPE

SAMPLING METHOD CODES
=BAILER G=GRAB

3P=BLADDER PUMP HA=HAND AUGER
IR=BRASS RING H=HOLLOW STEM AUGER

:s=COMPOSFFE SAMPLE HP=HYDRO PUNCH

= CONTINUOUS FLIGHT AUGER SS = SPLIT SPOON

)T=DRIVEN TUBE SP=SUBMERSIBLE PUMP



1/0
FIELD SAMPLING REPORT

LOCATIOt'@ NAS Fort Worth JRB PROJECT NAME October Quarterly
Sampling•

SITE: PROJECT NAME AFCOO1 33DDA

SAMPLE INFORMATION

SAMPLE ID MW$3W013 DATE: io(zsjoo TIME: 1(930
1ATRIX TYPE: WG

ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS)

SAMPLING METHOD: P1-0 y.j
LOT CONTROL #. Q

(Ambient Blank 4 - Equipment Blank ft - Trip Blank ft - Cooler 4) MATRIX SPIKE DUP (SD)

CHAIN-OF-CUSTODY //: FIELD DUP (FD)
—

AMBIENT BLANK (AB)

EQUIPMENT BLANK (EB) —

TRIP BLANK (TB) fl (02S0 C)

SAMPLE BEG DEPTH (Fr) K/IA
SAMPLE END DEPTH (ED N//c

GRAB COMPOSITE

CONTAINER PRESERVATIVEI ANALYTICAL ANALYSIS

SIZE/TYPE ft PREPARATION METhOD
44) mL VOA 3 Cool to 4C/FICt to pH C 2 5W8260B VOCs

NOTABLE OBSERVATIONS

PID READINGS SAMPLE CHACTERISTICS MISCELLANEOUS

1st 33 gy COLOR

nd 04/5 p/2Th ODOR fld'rJ
OTHER

p8 (,.9ij Temperature Dissolved Oxygen &. 08- (mg/L) Conductivity

Iron Oxidation/Reduction Potential //T. 9 (my) Turbidity 3. I (NTU)

GENERAL INFORMATION

WEAThER SUN/CLEAR OVERCAST/RAIN WIND DIRECTION ..S C AMBIENT TEMPERATURE Sb

SHIPMENT VIA FEDEX x HAND DELIVER COURIER OTHER

SHIPPED TO STL - d4ttcs.t
:0MMENTs

SAMPLER. J. CXLflXO OBSERVER J'. WL1 at&
MATRIX TYPE CODES SAMPLING METhOD CODES

DC=DRILL CUTFINGS SL=SLUDGE B=BAILER GCIRAB
NG=GROUND WATER SO=SOll.. BP=BLADDER PUMP HAaHAND AUGER
LR=HAZARDOUS LIQUID WASTE GS=SOIL GAS BR=BRASS RING H=ROLLOW STEM AUGER

SR =HAZARDOUS SOLID WASTE WS =SURFACE WATER CS =COMPOSITE SAMPLE HP=HYDRO PUNCH
SE=SEDIMENT SW=5WAB/W1PE C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON

,DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR.II



FIELD SAMPLING REPORT

1

666 17j

RATION: NAS Fort Worth JRB PROJECT NAME October Quarterly Sampling

SITE: PROJECT NAME AECOOI 33DDA

SAMPLE INFORMATION

SAMPLE ID W-153WG13 DATE: 10/2cc/eU TIME. 1338
%IATRIX TYPE: WG

ENTER SAMPLE N4UMBERS FOR QC SAMPLESI
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS) —
SAMPLING METHOD. j•Øj J9 W
LOT CONTROL # 1) -Q-

(Ambient Blank 4'- Equipment Blank 4' - Trip Blank ft . Cooler45

CHAIN-OF-CUSTODY if.

MATRIX SPIKE DUP (SD) r
FIELD DUP (ED) W& 13 (Iwo)
AMBIENT BLANK (AR)

EQUIPMENT BLANK (EB)
SAMPLE BEG DEPTH (Fe) Al A
SAMPLE END DEPTH (FT) A) A

GRAB COMPOSITE
TRIP BLANK (TB)

CONTAJNER PRESERVATIVEI ANALYTICAL ANALYSIS

SIZE/TYPE 4' PREPARATION METHOD
40 mL VOA 3 Cool to4C/HC1 o pH<2 5W8260B VOC5

.
NOTABLE OBSERVATIONS

PlO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st Q.QQ Qp COLOR PleAt
Znd fl ODOR

OTHER

pH 3 Temperature ?3 .WIXC) Dissolved Oxygen Conductivity '4 g 2. (umhos/cm)

Iron 14 (mg/L) Oxidation/Reduction Potential Turbidity 3' 03 (NTU)

GENtRAL INFORMATION
Q

WEAThER SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE VS

SHIPMENT VIA FEDEX HAND DELIVER COURIER OThER

SHIPPED TO STL -

:OMMENTS

SAMPLER. 3. \4Qq( 10(2 OBSERVER

MATRIX TYPE CODES SAMPLING METHOD CODES
DC=DRILL CUTtINGS - SLaSLZJDGE 3=BAILER G=ORAB
WG=GROUND WATER SOSOIL 3P=BLADDER PUMP HAtHAND AUGER
LH=HAZARDOUS LIQUID WASTE GSSOIL GAS 3R=BRASS RING H=HOLLOW STEM AUGER
SH=HAZARDOIJS SOLID WASTE WS=SURFACE WATER 5=COMPOSrrE SAMPLE HP=HYDRO PUNCH
SE=SEDIMENT SW=SWAB/WIPE =CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON

Yr=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR 11



BS6 1'?Z
FIELD SAMPLING REPORT

LOCATION: NAS Fort Worth JRB PROJECT NAME October Quarterly Groundwater Sampling

SITE: PROJECT NAME AFCOO1-3300A

SAMPLE INFORMATION

SAMPLEID DUFdfWGI3 DATE: tojZG.100 TIME: (200
i4ATRIX TYPE: WG

ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS)

MATRIX SPLICE DUP (SD) nine
HELD DUP (FD) ic[5F& 13 (i338
AMBIENT BLANK (AD) —

EQUIPMENT BLANK (ER)

TRIP BLANK (TB)- 1(O2.6OO

SAMPLING METHOD: -
LOT CONTROL #: fl ()_ J_
(Ambient Blank N - Equipment Blank N - Tap Blank N - Cooler N)

CHAIN-OF-CUSTODY #:

SAMPLE BEG DEPTH (Fr) tJ(A
SAMPLE END DEPTH (Fl) vv

GRAB COMPOSITE

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS
SIZE/TYPE N PREPARATION METHOD
40 ml VOA 3 Cool to 4C/HCI to pH<2 SW826OB VOCs

NOTABLE OBSERVATIONS
PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st Q•QQ pp COLOR G4enr
Lad °a dpn ODOR flaM

I OTHER

pH (p.& 3 Temperature a3.f3 (C) Dissolved Oxygen 3.21 (mgfL) Conductivity L91 (umhos/cm)
Iron

N/A (mg/L) Oxidation/Reduction Potential II G'.l (my) Turbidity L03 (NTU)

GENERAL INFORMATION
1 yrbWEATHER SUN/CLEAR OVERCAST/RAIN ñ WIND DIRECTION ' AMBIENTTEMPERATURE r.

SHIPMENT VIA FEDEX HAND DELIVER COURIER OTHER

SHIPPED TO STL - Chicago

:OMMENTS.

SAMPLER. J Wa If a Cc OBSERVER

MAThIX TYPE CODES
DC=DRILL CUTI1NGS SL=SLUDGE
WG=GROUND WATER SO=SOIL
LU = HAZARDOUS LIQUID WASTE GS=SOIL GAS
SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER
SE =SEDIMENT SW =SWABIWIPE

SAMPLING METHOD CODES
3=BAILER G=GRAB
3PBLADDER PUMP HA=HAND AUGER
BR=BRASS RING H=HOLLOW STEM AUGER
:S=C0MP0Sn-E SAMPLE HP=HYDRO PUNCH

=CONTINUOUS FLIGHT AUGER SS =SPLIT SPOON

DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR 11



FIELD SAMPLING REPORT

a
LATION NAS Fort Worth JRB PROJECT NAME October Quarterly Sampling

SITE: PROJECT NAME AFCOO1 33DDA

SAMPLE INFORMATION

SAMPLE ID WHGLRWOt5WGI3 DATE. 2-'-! (uc TIME: 0940
ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS) —
MATRIX SPIKE DtJP (SD)

FIELD DUP (FD)
—

AMBIENT BLANK (AR) I

EQUIPMENT BLANK (ER)

TRIP BLANK (TB)

4ATRIX TYPE WG

SAMPLING METHOD: L.DVJ jjw
LOT CONTROL # C) (7 I A
(Ambient Blank N - Equipment Blank if - Trip Blank if- Cooler if)

CHAJN-OF-CUSTODY if.

SAMPLE BEG DEPTH (Ffl A) (A
SAMPLE END DEPTH (Fr) A) t A

GRAB
9Q

COMPOSITE

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METhOD
40 mL VOA 3 Cool to 4C/I-ICI to p11C2 SW82oOR VOCs. NOTABLE OBSERVATIONS

PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

Q-Ooppm COLOR
tod

O.OO'(ipm
ODOR
OTHER

PH 515 Temperature ,Q/,j() (C) Dissolved Oxygen Conductivity 592._ (umhos/cm)

Iron - (mg/L) Oxidation/Reduction Potential 23, I (my) Turbidity 5' (9 (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE

SHIPMENT VIA- FEDEX x HAND DELIVER COURIER OTHER

SHWPEDTO STL- e_hicajo
:OMMENTS

SAMPLER i, UC)ot( (p0 OBSERVER k".- £) (( Ta,—)
MATRIX TYPE CODES

DC=DRILL CUTFINGS SL=SLUDGE

WG= GROUND WATER SO=SOIL

LH=HAZARDOUS LIQUII) WASTE OS=SOIL GAS
SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER
SE=SEDIMENT SW=SWAB/WIPE

SAMPLING METUOI) CODES
3=BAILER GtGRAB
3P =BLADDER PUMP HA=HAND AUGER

3R=BRASS RING H=HOLLOW STEM AUGER
:S=COMPOSITE SAMPLE HP=HYDRQ PUNCH
:=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON
DT= DRIVEN TUBE SP=SuBMERSmLE PUMP. AFCEE FORM SLII

173



886 lii
FIELD SAMPLING REPORT

LOCATION: NAS Fort Worth JRB PROJECT NAME October Quarterly Sampling

SITE: ,0f4. (lm.,., I6? PROJECINAME AFCOO1 33DDA

SAMPLE INFORMATION

SAMPLE ID WHGLRWOI7WG13 DATE: Ic/at/c - TIME: / rn
MATRIX TYPE WG

ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS)
-—

SAMPLING METHOD: 8P(L_- cc .)
LOT CONTROL # j_ I j
(Ambient Blank # - Equipment Blank # - Trip Blank N - Cooler N) MATRIX SPIKE DUP (SD)

CHAIN-OF-CUSTODY #: FIELD DUP (FD)

AMBIENT BLANK (AR) ,4rtP /0 �4o
SAMPLE BEG DEPTH (FT) —

EQUIPMENT BLANK (ER) E? o o
SAMPLE END DEPTH (FT) —

TRIP BLANK RB)

GRAB (yCOMPOSITE

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METHOD
40 mL VOA 3 Cool to 4C/HCI to pH<2 SW8260B VOCS

NOTABLE OBSERVATIONS

PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st C-) COLOR tie.'—?nd o COOS
0TH ER

pH 4 3 Temperature 2-I. (C) Disso!ved Oxygen Z q (mg/L) ConducLivity j f (umhos/cm)
nO -, -z

Iron Oxithtion/Reduction PotenLial L ts (my) Turbidity c- r (NTU)

GENERAL INFORMATION
,

WEATHER SUN/CLEAR OVERCAST/RAN t./ WIND DIRECTION /J L AMBIENT TEMPERATURE F
SHIPMENT VIA FEDEX x HAND DELIVER COURIER OTHER

SHIPPEDTO STL- ch14<,,
COMMENTS

SAMPLER () /'iL, i',p t OBSERVER K- 7) .-',Cçi
MATRIX TYPE CODES SAMPLING METHOD CODES

)C=DRILL CUTFINGS SL=SLUDGE R=BAILER G=GRAB
WG=GROUND WATER SO=SOIL RP=BLADDER PUMP HA=HAND AUGER
JI=HAZARDOUS LIQUID WASTE GS=SOIL GAS BRBRASS RING H=HOLLOW STEM AUGER
SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE HP=HYDRO PUNCH
SE=SEDIMENT SW=SWAB/WIPE :=CONTINuOUS FLIGHT AUGER SS=SPLIT SPOON

DT= DRIVEN TUBE SP SUBMERSIBLE PUMP

AFCEE FORM SR ii



I H;

a
FIELD SAMPLING REPORT 666 175

ATION: NAS Fort Worth LB PROJECT NAME October Quarterly Sampling

SITE: PROJECT NAME AFCOQ1 3300A

SAMPLE INFORMATION

SAMPLEID WI-IGLTAO25WGI3 DATE:___________ TIME:__________
1ATRIX TYPE: WG

ENTER SAMPLE NUMBERS FOR QC SAMPLESI
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS)

SAMPLING METHOD (Ø,J !.Og%)
LOT CONTROL t 0 0

—
Ambient Blank I - Equipment Blank II - Trip Blank N Cooler #) MATRIX SPIKE DUP (SD)

CHAIN-OF-CUSTODY if. FIELD DUP (PD)-
—

AMBIENT BLANK (AB)

EQUIPMENT BLANK (EB) 9 i

TRIP BLANK (TB)- TB 10 2SoQ

SAMPLE BEG DEPTh (PT)

SAMPLE END DEPTH (FT)

GRAB % COMPOSITE

CONTAINER J PRESERVATIVEI ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METhOD
40 niL VOA 3 Cool to 4C/HCI to pH<2 SW82COB VOCs' NOTABLE OBSERVATIONS

PID READINGS SAMPLE CHARACTERISTICS MISCELIfrNEOUS

1st COLOR O(ou4
lnd O.O€Thpni ODOR. flfl%t,

OTHER

pH , Temperature Qt'. 7'( (C) Dissolved Oxygen Conductivity O9- (unthos/cm)

li-on OxidationlReduction Potential Q19.5 (my) Turbidity G. ( (NTU)

GENERAL INFORMATION

WEAThER SUN/CLEAR OVERCAST/RAIN WIND DIRECTION E AMBIENT TEMPERATURE

SHIPMENT VIA FEDEX HAND DELIVER COURIER OTHER

SHIPPED TO STL - UAI
:OMMENTS.

SAMPLER 3.W&(LGcJ OBSERVER V. DI.4rAfl
MATRIX TYPE CODES SAMPLING METHOD CODES

X=DRILL CUTtINGS SL= SLUDGE 3= BAILER G=GRAB
WG=GROUND WATER SO=SOIL 3P=BLADDER PUMP HA=HAND AUGER
LH=HAZARDOUS LIQUID WASTE GS =SOIL GAS 3R =BRASS RING H=HOLLOW STEM AUGER

SH=HAZARDOUS SOLID WASTE WS='SURFACE WATER CS=COMPOSITE SAMPLE Hp=HYDRO PUNCH
SE=SEDIMENT SWSWABhWIPE :=CONTINUOUS FLIGHT AUGER 55=SPLIT SPOON

DT=DRIVEN TUBE 5p=StJEMERSIBLE PUMP

AFCEE FORM 5tH



85 175

diIHC
FIELD SAMPLING REPORT

LOCATION. NAS Fort Worth JRB PROJECT NAME October Quarterly Sampling

SITE: PROJECT NAME AFCOO1 33DDA

SAMPLE INFORMATION

SAMPLE ID WITCTAOIOWGI3 DATE: (p 00 TIME. 1gc
1ATR1X TYPE WG -

ENTER SAMPLE NUMBERS FOR QC SAMPLES!
BLANKS ASSOCIATED WITH THIS SAMPLES

MATRIX SPIKE(MS) \NrtCTApIOW&ClmT

MATRIX SPIKE DUP (SD) (TC tAo . a-i ;nc
FIELD DUP (FD)

AMBIENT BLANK (AR) —

EQUIPMENT BLANK (ED) —

TRIP BLANK (TB) 1 t02.SOU

SAMPLING METHOD. j,A Pt.cW
LOT CONTROLt fl Q_

(Ambient Blank // - Equipment Blank # - Trip Blank # - Cooler #)

CHAIN-OF-CUSTODY #

SAMPLE BEG DEPTH (Fr) I'4A
SAMPLE END DEPTH (Fr) N ( ?.

GRAB COMPOSITE

CONTAINER PRESERVATIVE! ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METHOD
IL Poly 1 Cool to 4C/HNO3 pHC2 SW6O1OAJSW747OA Total Metals + mercury

40 mL VOA 3 Cool to 4C/HCI to pI-l<2 5w8260B VOCs

NOTABLE OBSERVATIONS
PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st COLOR dtar
nd t2o ODOR sttonq bi.jdr.corinn

OTHER .1

pH 1. • Temperature t7z 2. (C) Dissolved Oxygen Q. 3 (mg/L) Conductivity

Iron M\LP% (mgfL) Oxidatlon!Reduction Potential —, ¶ ?. 7 (my) Turbtduy 4- J (NTU)

GENERAL INFORMATION
a

WEATHER SUN/CLEAR OVERCAST/RAIN i" WIND DIRECTION AMBIENT TEMPERATURE

SHIPMENT VIA FEDEX x HAND DELIVER COURIER OTHER

SHIPPED TO STL - I Co 50
:OMMENTS

SAMPLER 5: OBSERVER V. hu (On
MATRIX TYPE CODES

)C=DRILL CUTFINGS SL=SLUDGE

WG=GROUND WATER SO=SOIL
LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS

SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER

SE=SEDIMENT SW=SWAB/WIPE

SAMPLING METHOD CODES

3=BAILER G=GRAB
3P=BLADDER PUMP HA=HAND AUGER

BR=BRASS RING H=HOLLOW STEM AUGER
:S=COMPOSITE SAMPLE HP=HYDRO PUNCH

:=CONTINUOUS FLIGHT AUGER SSSPLIT SPOON
DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR II



rHYDROa FIELD SAMPLING REPORT
"Je's .'j7

ATION. NAS FortWorth JRB PROJECT NAME. October Quarterly Groundwater Sampling

SITE. PROJECT NAME AFCOO1-3300A

SAMPLE INFORMATION

SAMPLE ID DATE TIME:___________
4ATREX TYPE. WG

ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WiTH THIS SAMPLE:

MATRIX SPIKE (MS) 1? (IOtA 0 v3 G-tZ m S

MATRIX SPIKE DUP (SD) tITtTAO ow&i3rflC b

SAMPLING METHOD:

LOT CONTROL #: 0 0
(Ambient Blank * - Equipment Blank # - Trip Blank P - Cooler fi)

CHAIN-OF-CUSTODY #: FIELD DIJP (PD)

AMBIENT BLANK (AB) '

EQUIPMENT BLANK (By
TRIP BLANK (TB) T'8 tO 2_SO C)

SAMPLE BEG DEPTH (PT)
PJIA

SAMPLE END DEPTH (PT) 14 jA
GRAS COMPOSITE

CONTAINER PRESERVATIVEI

PREPARATION

ANALYTICAL .

METhOD
ANALYSIS

SIZE/TYPE P
1 L Poly I
.rn. vUA j
IIILVOA 3

Cool to 4C/t4t40%

•tfl1r4€'H€+-pH-4J-—---—
CooIto4C/HClcopH<2

S.14010b-€10 l/3r%2G cfQ
fiSk 17S

SW8260B

atttst Hc_, Att.......
MrIbrn- Frhrir Fiharie

VOCs

rTtCpOIy 1 — C,A ,4C/1I23O4 S'??99V' Tnr qo
NOTABLE OBSERVATIONS

PlO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

Is! gg ØØ COLOR

and
o.O'dprn ODOR $+ror%Oj p€tntcusvF OTHER

pH 0 Temperature 2 7 Ut. (C) Dissolved Oxygen 49. é 3 (mg/L) Conductivity 4 aL. (umhoslcm)

Iron Oxidation/Reduction Potential f)?. 7 (my) Turbidity 4. 3 (NTU)

GENERAL INFORMATION
0

WEAThER SUN/CLEAR OVERCAST/RAIN X WIND DIRECTION SE AMBIENTTEMPERATURE 75

SHIPMENT VIA FEDEX a HAND DELIVER COURIER OThER

SHIPPED TO STL - Chicago

:OMMENTS

SAMPLER 3. IJO&\ &4J OBSERVER K-. bur at'
MATRIX TYPE CODES SAMPLING METHOD CODES

DC=DRILL CUTI1NGS SL=SLUDGE 3=BAILER GeGRAB
WG.GROUND WATER SO=SOIL 3PBLADDER PUMP HA=HAND AUGER
LH=NAZARDOUS LIQUID WASTE GS=SOIL GAS BRtBRASS RING HtHOLLOW STEM AUGER

SH=HAZARDOUS SOLID WASTE WSSURFACE WATER :SCoMpoSITE SAMPLE HP=HYDRO PUNCHISEDIMENT SW=SWAB/WTPE =CONTINUOUS FLIGHT AUGER SS =SPLIT SPOON

DT=DRIVEN TUBE sP=5UBMERSmLE PUMP

AFCEE FORM SR II



:666 178
FIELD SAMPLING REPORT

cc'

LOCATION. NAS Fort Worth iRS PROJECT NAME October Quarterly Groundwater Sampling

SITE. PROJECT NAME AFCOO1-33DDA

SAMPLE INFORMATION

SAMPLE ID DATE: lb k-< Lou TIME: i t c
4ATRIX TYPE: WG

ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIXSPIKE(MS) V¼JLtc,TkoEOW&(3mS

MATRIX SPIKE DIJP (SD). W .tC—tO 0 Y4 & 1 3 tt
FIELD NiP (ED)

AMBIENT BLANK (AB) '
EQUIPMENT BLANK (ES)

TRIP BLANK (TB) TRi a 250 0

SAMPLING METHOD. %.QjtJ
LOTCONTROL#ft j J_
Ambient Blank N - Equipment Blank N - Trip Blank N - Cooler N)

CHAIN-OF-CUSTODY #:

SAMPLE BEG DEPTH (p
SAMPLE END DEPTH J I '
GRAB ("( COMPOSITE

CONTAINER PRESERVATIVE!

PREPARATION
ANALYTICAL

METHOD
ANALYSIS

SIZE/TYPE #

I LPoIy
4&mL ius
40 mL VOA

1r
3

CooIto4C/HM)j— r,--,i 4C'TIGI TI)
Cool to 4C/HCI to pH <2

£440ufl £310 l/EW?0ge 9j'pv
DCX FM

SW82608

MfaJ$4I1cAiLL2.t....
S-.._
VOCs

—teeinrp31 T Thz!rri$e#I4sGs. — TOO

NOTABLE OBSERVATIONS
PlO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st [St ()py COLOR

and Q ODOR S+nvi c p.dn (A&n'
OTHER -'

pH (.A 0 Temperature _ o .. (C) Dissolved Oxygen . 7 (mg/L) Conductivity 4— tt (umhos/cm)
Iron Oxidation/Reduction Potential—li?. 7 (my) Turbidity 4. 'C (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR OVERCAST/RAIN .X WIND DIRECTION .SE AMBIENT TEMPERATURE

SHIPMENT VIA. FEDEX x HAND DELIVER COURIER OThER

SHIPPED TO STL - Chicago

:0MMENTS

SAMPLER 3 .CAt\ C&U OBSERVER 'C. b%u-o,
MATRIX TYPE CODES

)C=DRILL CUTtINGS SL= SLUDGE

WG=GROUND WATER S0=SOIL
H= HAZARDOUS LIQUID WASTE 05 5011. GAS

SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER
SE=SEDIMENT SW=SWAB/WIPE

SAMPLING METHOD CODES
=BAILER G=GRAB
3P= BLADDER PUMP HA=HAND AUGER
1R=BRASS RING H =HOLLOW STEM AUGER
:s =COMPOSITE SAMPLE HP =HYDRO PUNCH
:=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON
)T=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AECEE FORM SR 11
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SAMPLE INFORMATION

SAMPLE ID WLTCTAO24WGI3 DATE: tx4v (00 TIME: (21o
4ATRIX TYPE: WO ENTER SAMPLE NUMBERS FOR QC SAMPLES!

BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS) —

MATRIX SPIKE DUP (SD)

FIELD DUP (ED) —
AMBIENT BLANK (AS)

EQUIPMENT BLANK (ER)

TRIPBLANK(TB) ¶5101500

SAMPLING METHOD. [JJ'.AJ flO ItJ
LOT CONTROL ft. U J_ A
Ambient Bla* N - Equipment Blank N - Trip Blank N -Cooler N)

HA1N-OF-CUSTODY #.

SAMPLE BEG DEPTH (Fl) A)
SAMPLE END DEPTH (FT) pj 1AI
GRAB( COMPOSITE

CONTAINER PRESERVATIVE/

PREPARATION

ANALYTICAL

METHOD

ANALYSIS

SIZE/TYPE #
I L Poly I Cool to C E310 1/SW9056 Alkalinity/Anions

40 ml. VOA 3 Cool to 4C/HCI p11c2 RSK-175 Methane, Erhene, Ethane

ml VOA 3 Cool to 4C/HCI to pH <2 SWS26OB VOCs

at poly I Cool to 4C/H2S04 SW9060 TOC

NOTABLE OBSERVATIONS

PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st 5 optr COLOR eJJDf
nd ODOR nai

OTHER

pH 4 t Temperature 5.45 (C) Dissolved Oxygbn a.c B (mg/L) Conductivity s (p (umhos/cm)

Iron 13 (mg/L) Oxidation/Reduction Potential Turbidity /. &'1 (NTU)

GENERAL INFORMATION
U

WEATHER SUN/CLEAR OVERCAST/RAIN X WIND DIRECTION SE AMBIENT TEMPERATURE

SHIPMENT VIA FEDEX HAND DELIVER COURIER OTHER

SHIPPED TO STL -

:0MMENTS PIt (PDJA1t kilt
SAMPLER. OBSERVER. k. fXua'

MATRIX TYPE CODES

)C=DRILL CUTTINGS SL=SLUDGE
WG=GROUND WATER SO=SOIL
..H=HAZARDOUS LIQUID WASTE GS=SOIL GAS
SH=HAZARDOUS SOLID WASTE WS=SUkFACE WATER,EDIMENT SW =SWAB/WIPE

SAMPLING METhOD CODES

3BAILER GGRAB
3PSLADDER PUMP HA=HAND AUGER
R=BRASS RING HHOLLOW STEM AUGER

:S=CoMpoSrrE SAMPLE HP=HYDRO PUNCH

=CONTIJIUOUS FLIGHT AUGER SS SPLIT SPOON

DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR Ii

SITE:
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MATRIX TYPE CODES
= DRILL CUTTINGS

WG=GROUND WATER

ii= HAZARDOUS LIQUID WASTE

SH=HAZARDOUS SOLID WASTE

SE=SEDIMENT

SL =SLUDGE

SO =SOIL

GS=SOIL GAS

WS=SURFACE WATER
SW=SWAB/WIPE

3 =BAILER

BP=BLADDER PUMP

3R=BRASS RING
CS = COMPOSITE SAMPLE
C=CONTINUOUS FLIGHT AUGER

DT=DRIVEN TUBE ________

G=GRAB
HA=HAND AUGER

H=HOLLOW STEM AUGER

HP=HYDRO PUNCH
SS=SPLIT SPOON

SP=SUBMERSIBLE PUMP

FIELD SAMPLING REPORT

LOCATION: NAS Fort Worth JRB PROJECT NAME October Quarterly Sampling

SITE: PROJECT NAME AFCOO1 330DA

SAMPLE ENFORMATLON

SAMPLE ID WJETA535WGI3 DATE: 10/2(400 TIME:_Jfo2-S
MATRIX TYPE: WG

ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS)

MATRIX SPIKE DUP (SD) —

FIELD DUP (FD) —
AMBIENT BLANK (AB)

EQUIPMENT BLANK (EB)

TRIP BLANK (Th) 1B IO1 00

SAMPLING METHOD: LOvJ — FLOW
LIOT CONTROL //. 0 0
(Ambient Blank # - Equipment Blank # - Trip Blank # - Cooler #)

CHAIN-OF-CUSTODY #:

SAMPLE BEG DEPTH (FT) Al/A
SAMPLE END DEPTH (Fr)

GRAB QQ COMPOSITE

CONTAINER — PRESERVATIVE!

PREPARATION

ANALYTICAL
METHOD

ANALYSIS

SIZE/TYPE P

I L Poty I Cool to 4C E3l0 l/SW9056 Alkalinity/Anions

40 niL VOA 3 Cool to 4C/HCI pHcz2 RSK-I75 Methane, Ethene, Ethane
40 mL VOA 3 Cool to 4C/HCI to pH<2 5W8260B VOCs

500 mL poly I Cool to 4C/H2SO4 SW9060 TOC

NOTABLE OBSERVATIONS

PlO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

iii Øptn COLOR

�nd &OO'ftn-i
ODOR ilon=t
OTHER

pH Temperature aaA'9(C) Dissolved Oxygen 6. J (mg/L) Conductivity gq i (umhos/cm)

Iron 't44 m0g/L) Oxidation/Reduction Potential igg. (my) Turbidity_______________ (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR OVERCAST/RAIN X WIND DIRECTION SE AMBIENT TEMPERATURE ?S
°

SHIPMENT VIA FEDEX x HAND DELIVER COURIER OTHER

SHIPPED TO STL -
iCe5

o
:OMMENTS

SAMPLER 'i. \Wôi 1 Oi LI OBSERVER

SAMPLING METhOD CODES

AFCEE FORM SR 11
w
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LATION: NAS Fort Worth JRB, Texas PROJECT NAME October 2000 Quarterly Sampling

SITE: (AJHCC sCLj 0/7 (i6 I-,L1 PROJECTNAME- AFCOO1-33DDA

SAMPLE INFORMATION

SAMPLE ID AS 10 00 DATE: (0 TIME: irz 7-
MATRIX TYPE: WG

ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS) —

MATRIX SPIKE DUP (SD)
—

SAMPLING METHOD: t rc.
LOT CONTROL #: j- L 4
(Ambient Blank N - Equipment Blank N - Tnp Blank N - Cooler N)

CHAIN-OF-CUSTODY 4': FIELD DUE (FD) —

AMBIENT BLANK (AS) A 1- 1-c 0

SAMPLE BEG DEPTH (El) —
EQUIPMENT BLANK (EB) ce /v 24 o

SAMPLE END DEPTH (El) —
TRIP BLANK(TB) flI.a Z4

GRAB (t4 COMPOSITE

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METHOD
40 rnL VOA 3 Cool to 4C/HCI to pH <2 SW8260B VOCS

NOTABLE OBSERVATIONS

PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st o e COLOR c7e4—
2nd a. ODOR A"—

OTHER

pH , — Temperature 2, 5 (C) Dissolved Oxygen Z I (mg/L) Conductivity StC (umhos/ cm)

Iron — (mg/L) Oxidation/Reduction Potential Zt (my) Turbidity 1 3- (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR OVERCASTIRAIN ' WIND DIRECTION 5/CC AMBIENT TEMPERATURE 79 -

SHIPMENT VIA FEDEX x HAND DELIVER COURIER OTHER

SHIPPED TO- STL - C 4

COMMENTS.

SAMPLER: . -ivt 2- OBSERVER. C. h .,-.
MATRIX TYPE CODES SAMPLING METhOD CODES

DC =DRILL CUTFINGS SL=SLUDGE 3 =BAILER G =GRAB

WG=GROUND WATER SO=SOIL BP=BLADDER PUMP HA=HAND AUGER

LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS 3R=BRASS RING HHOLLOW STEM AUGER
SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER CS=COMPOSITE SAMPLE HP=HYDRO PUNCH
SE=SEDIMENT SW= SWAB/WIPE =CONTINUOUS FLIGHT AUGER 55 SPLlT SPOON

DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AECEE FORM SR Il



866 IBZ
FIELD SAMPLING REPORT

LOCATION: SEon Worth JRB, Texas PROJECT NAME October 2000 Quarterly Sampling

SITE: PROJECT NAME AFCOO1-33DDA

SAMPLE INFORMATION

SAMPLE ID EBIOjOO DATE: IoJ2_/oo TIME:

MATRIX TYPE: WG
ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WITH THIS SAMPLE.

MATRIX SPLICE (MS)

SAMPLING METHOD: bfib
LOT CONTROL #: -j_ I

(Ambient Blank N - Equipment Blank N - Tnp Blank N - Cooler N) MATRIX SPIKE DUP (SD):

CHAIN-OF-CUSTODY II. FIELD DUP (FD)

AMBIENT BLANK (AR) ft(3i o Z-VOO

EQUIPMENT BLANK (ER) E/3/O .SAMPLE BEG DEPTH (Fr) A) IA
SAMPLE END DEPTH(FT)

ftJ)A TRIP BLANK (TB) 77iO2 yO
GRAB)ç) COMPOSITE

CONTAINER PRESERVATIVE! ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METHOD
40 mL VOA 3 Cool to 4C/HCI to pH<2 SWS26OB VOCs

NOTABLE OBSERVATIONS
PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st COLOR

2nd ODOR
OTHER

pH — Temperature Dissolved Oxygen Conductivity '' (umbos/cm)

Iron Oxidationlkeduction Potential Turbidity______________ (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE

SHIPMENT VIA- FEDEX HAND DELIVER COURIER OTHER

SHIPPEDTO STL-

COMMENTS-

SAMPLER ILAJCCL(&(J OBSERVER K. byrort
MATRIX TYPE CODES SAMPLING METHOD CODES

DC=DRILL CUTFINGS SL=SLUDGE 3=BAILER G=GRAB
WG=GROUND WATER SO=SOLL 3P=BLADDER PUMP HA=HAND AUGER
LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS 3R=BRASS RING H=HOLLOW STEM AUGER
SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER :S=CoMposrrE SAMPLE HP=HYDRO PUNCH
SE=SEDIMENT SW= SWAB/WIPE =CONTINUOUS FLIGHT AUGER 55 =SPLIT SPOON

DT=DRIVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR. Il
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•krION NAS Fort Worth JRB, Texas PROJECT NAME October 2000 Quarterly Sampling

SITE: PROJECT NAME AFCOO1-3300A

SAMPLE INFORMATION

SAMPLE ID TB1OjOO DATE: 10)2)4/00 TIME: 013Cc)
MATRIX TYPE: WG

ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS)

SAMPLING METHOD: GtZtô

LOT CONTROL It: J .L J_
(Ambient Blank N - Equipment Blank N - Tnp Blank N - Cooler N) MATRIX SPIKE DUP (SD): —

CHAIN-OF-CUSTODY #. FIELD DUP (FD)

AMBIENT BLANK (AR): APil02-'/DC)

EQUIPMENT BLANK (ER) ES (0 ZYOO

TRIPBLANK(TB)

SAMPLE BEG DEPTH (El) A
SAMPLEENDDEPTH(FT) A)! A

GRABpkJ COMPOSITE ()
CONTAINER PRESER VAT! VE/ ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METhOD
40 mL VGA 3 Cool to 4C/HCI to pH c 2 SW8260B VOCs

NOTABLE OBSERVATIONS

• PlO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st - COLOR —
2nd ODOR —

OTHER

pH Temperature Dissolved Oxygen —-_(mgfL) Conductivity — (umhos/cm)
Iron Oxidation/Reduction Potential Turbidity_______________ (NTU)

GENERAL INFORMATION

WEAThER SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE

SHIPMENT VIA FEDEX HAND DELIVER COURIER OThER

SHIPPED TO STL

COMMENTS

SAMPLER C u) CA t k & U OBSERVER 1<. hu s'cz ,n
MATRIX TYPE CODES SAMPLING METhOD CODES

DC=DRILL CUTTINGS SLSLUDGE 3=BAILER G=GRAB
WG=GROUND WATER SOSOIL 3P=BLADDER PUMP HA=HAND AUGER
LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS 3R=BRASS RING H=HOLLOW STEM AUGER
SH=KAZARDOUS SOLID WASTE WS=SURFACE WATER :S=COMPOSZTE SAMPLE HP=HYDRO PUNCH
SE=SEDIMENT SW=SWAB/WIPE :=C0NTINU0uS FLIGHT AUGER SStSPLIT SPOON

DT=DRIVEN TUBE sP=5UBMERSmLE PUMP

AECEE FORM SR II
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FIELD SAMPLING REPORT

LOCATION. NAS Fort Worth JRB, Texas PROJECT NAME October 2000 Quartedy Sampling

SITE: PROJECT NAME AFCOO133DDA

SAMPLE INFORMATION

SAMPLE ID TB1O2OO DATE: tO t2- joe TIME: Dtvc)
MATRIX TYPE: WG ENTER SAMPLE NUMBERS FOR QC SAMPLESI

BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS) —

MATRIX SPIKE DUP (SD): —
FIELD DUP (ED).

AMBIENT BLANK (AS)

EQUIPMENT BLANK (ES)

TRIP BLANK (TB) t3102S0 C)

SAMPLING METHOD: &9-AS

LOT CONTROL if: C) j_ A
(Ambient Blank N - Equipment Blank N - Tnp Blank N - Cooler N)

CHAIN-OF-CUSTODY #:

SAMPLE BEG DEPTH (Fl) ôJ (A
SAMPLE END DEPTH (FT) j\J (.4-
GRAB COMPOSITE

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METhOD

40 ml VOA 3 Cool to 4C/HCI to p1-i <2 5W8260B VOCs

NOTABLE OBSERVATIONS

PlO READINGS I SAMPLE CHARACTERISTICS MISCELLANEOUS

1st COLOR

2nd — ODOR
OTHER

pH
—

Temperature —_(C) Dissolved Oxygen — (mg/L) Conductivity

Iron ' (mg/L) Oxidation/Reduction Potential Turbidity______________ (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE

SHIPMENT VIK FEDEX x HAND DELIVER COURIER OTHER

SHIPPED TO STL - (5'tc
COMMENTS

SAMPLER OBSERVER- Ic Djcct,n
MA111IX TYPE CODES

DC=DRILL CLJTFINGS SL=SLUDGE
WG=GROUND WATER SO=SOIL
LH=HAZARDOUS LIQUID WASTE GS=SOIL GAS
SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER

SE=SEDIMENT SW=SWABIWIPE
-

SAMPLING METHOD CODES

3BAILER G=GRAB
3P=BLADDER PUMP HA=HAND AUGER
BRBRASS RING H=HOLLOW STEM AUGER
CS=COMPOSITE SAMPLE hP=HYDRO PUNCH
C=CONTINUOUS FLIGHT AUGER SS=SPLIT SPOON
DT= DRiVEN TUBE SP=SUBMERSIBLE PUMP

AFCEE FORM SR Ii
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SATION: NAS Fort Worth JRB, Texas PROJECT NAME October2000 Quarterly Sampling

SITE: PROJECT NAME AFC0O1 33DDA

SAMPLE INFORMATION

SAMPLE ID TBIOZQJO DATE: /0/7 (o/(.IO TIME QQ 0
ENTER SAMPLE NUMBERS FOR QC SAMPLES/
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE Ms)

MATRIX SPIKE DUP (SD).
—

FIELD DUP (FD) —
AMBIENT BLANK (AB):

EQUIPMENT BLANK (ES): —

TRIP BLANK (TB) 113102400

MATRIX TYPE: WG

SAMPLING METHOD.

LOT CONTROL If: j) fl
(Ambient Blank if - Equipment Blank if - Trip Blank if- Cooler #)

CHAIN-OF-CUSTODY #:

SAMPLE BEG DEPTH (Fr)

SAMPLE END DEPTH(Fr) Al/A
GRAS 00 COMPOSITE

CONTAINER PRESERVATIVE! ANALYTICAL ANALYSIS

SIZE/TYPE if PREPARATION METHOD

40 mL VOA 3 Cool to 4C/HCI Co pH<2 SW8260B VOCs

NOTABLE OBSERVATIONS

PlO READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st — COLOR —nd — DOR
OTHER

pH Temperature Dissolved Oxygen Conductivity

iron Oxidatio&Reduct,on Potential Turbidity —
(NTIJ)

GENERAL INFORMATION

WEAThER SUN/CLEAR OVERCAST/RAIN WIND DIRECTION AMBIENT TEMPERATURE

SHIPMENT VIA FEDEX HAND DELIVER COURIER OThER

SHIPPEDTO.

COMMENTS
— a, ii 1

SAMPLER- .1 !jVQ I '4 Cl OBSERVER. • 1_4.( (O'\
MATRIX TYPE CODES

DCDR1LL CUTTINGS SLSLUDGE
WGtGROUND WATER SO SOIL
LH=4{AZARDOUS LIQUID WASTE GStSOIL GAS
5H'flAZARDOUS SOLID WASTE WS=SURFACE WATER
SE=SEDIMENT SW=SWAB/WIPE

SAMPLING METHOD CODES

3=BAILER O=GRAB
IP =BLADDER PUMP HA =HAND AUGER
8R=BRASS RING H=HOLLOW STEM AUGER
CS=COMPOSITE SAMPLE HP=HYDRO PUNCH
:=CONTINu0US FLIGHT AUGER SS=SPLIT SPOON
DT=DRIVEN TUBE Sp=SUBMERSIBLE PUMP

AFCEE FORM SR it
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FIELD SAMPLING REPORT

LOCATION: NAS Fort Worth JRB, Texas PROJECT NAME October 2000 Quarterly Sampling

SITE: PROJECT NAME AFCOO1-33DDA

SAMPLE INFORMATION

SAMPLEID TBIQSO

MATRIX TYPE: WG

DATE:___________ TIME:__________

ENTER SAMPLE NUMBERS FOR QC SAMPLESI
BLANKS ASSOCIATED WITH THIS SAMPLE:

MATRIX SPIKE (MS) —
MATRIX SPIKE DUP (SD).

FIELD DUP (ED) —

AMBIENT BLANK (AS):

EQUIPMENT BLANK (EB) 1 O 7- 0 '3
TRIP BLANK (TB) t"i3 1 o

SAMPLING METHOD: (j7v') )4f,tJ
LOT CONTROL t .Q. j I fri

(Ambient Blank N - Equipment Blank N - Tnp Blank N - Cooler N)

CHAIN-OF-CUSTODY #

SAMPLE BEG DEPTH (FT) %J IA
SAMPLE END DEPTh (Fr)

GRAB COMPOSITE

CONTAINER PRESERVATIVE/ ANALYTICAL ANALYSIS

SIZE/TYPE N PREPARATION METHOD

40 mL VOA 3 Cool to 4CIHCI to pH <2 SW8260B VOCs

NOTABLE OBSERVATIONS

PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS

1st — COLOR —
2nd ODOR —

OTHER

pH
—

Temperature — (C) Dissolved Oxygen Conductivitr— (umhos/cm)

Iron S— (tngfL) OxidationlReduction Potential (my) Turbidity — (NTU)

GENERAL INFORMATION

WEATHER SUN/CLEAR — OVERCAST/RAIN WIND DIRECTION ._— AMBIENT TEMPERATURE

SHIPMENT VIA FEDEX HAND DELIVER COURIER OTHER

SHIPPED TO- STL - V
CLj_t

COMMENTS

SAMPLER ) t.A)01J C—e j OBSERVER 4.. C) U (CV)
MATRIX TYPE CODES

DC=DRILL CUTTINGS SL=SLUDGE

WG=GROUND WATER SO=SOIL
LH=HAZARDOUS LIQUID WASTE 05=5011. GAS
SH=HAZARDOUS SOLID WASTE WS=SURFACE WATER

SE=SEDIMENT SW =SWAB/WWE

SAMPLING METHOD CODES

3=BAILER G=GRAB
3P=BLADDER PUMP HA=HAND AUGER

3R=BRASS RING H=HOLLOW STEM AUGER

:S=C0MP0SrrE SAMPLE HP=HYDRO PUNCH
C =CONTINUOUS FLIGHT AUGER SS = SPLIT SPOON

DT=DRIVEN TUBE sp=SUBMERSIBLE PUMP

AFCEE FORM SR.II
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TABLE B.2

DETECTED ANALYTICAL RESULTS FROM
2000 QUARTERLY TCE PLUME MONITORING

666 209



HydroGeoLogic. Inc.—2 000 Annual Reporr—NAS Fort Worth JRB, Texas
666 2;! 0

Table B.2
Detected Analytical Results From 2000

Quarterly TCE Plume Monitoring
NAS For Worth JEB

GMI-22-O4M GMI-22-04M GMI-22-04M

Analytical Method/A nalyte Reporting Limit j April 2000 July 2000 October 2000

:hloroform 0.3 0.4 -- 04
;is-l,2-Dichloroethene 0.5 84' -- 66

rans-l,2-Dich1oroethene 0.5 5 -- 4

Fetrachioroethene (PCE) 0.5 I -- I

I'nchloroethene (TCE) 0.5 500' -- 360

!'rtchlorofluoromethane 0.5 0.8 j2 -- 0.7

tnalytical Method/Analyte Reporting Limit
GMI-22-OGM

April 2000
GMI-22-06M

July 2000
GMI-22-06M
October 2000

£aSGflOBtUciIIn3UkI
1,1-Dichloroethene 0.5 -- 0.5 --

:hlorofonn 0.3 -- 0.6 --

is-1,2-DicWoroethene 0.5 -- 91' --

rans-i,2-Dichloroethene 0.5 -- 6 --

l'etrachloroethene (PC B) 0.5 -- 1 --

rrichloroethene (TCE) 0.5 -- 540' --

Analytical MethodIAnalyte Reporting Limit
HM-112

April 2000
HM-112

July 2000
HM-112

October 2000

Alkalinity, Total (as CaCO3) 5 294 S -- --

Ethene 0.5 0.68 -- --.

vlethane 0.5 290' -- --

:hromium (total) 5 -- -- 2S

1,1-Dichloroethane 0.4 2 -- --

1,i-Dichloroethene 0.5 4 -- --

:is-i,2-Dichloroethene 0.5 200' -- 220
ians-i,2-Dichloroethene 0.5 5

3romodichloromethane 0.5 0.7 -- --

:biorobenzene 0.4 0.6 -- --

:hloroform 0.3 1 -- --

retrachioroethene (PCE) 0.5 2 -- --

Frichioroethene (TCE) 0.5 7400' -- 6900 J

U.S. Air Force Center for EnvironmentalErcellence
M DcI,venbIeiAFCEE\DO33ROl-OI 578_tbl-B 2 &c B-is }4ydroGLogic. IrE 2/lf
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Table B.2 (continued)
Detected Analytical Results from 2000 Quarterly Sampling

NAS For Worth JRB

:hloride (as Cl) 0.2 27.1 -- --

'litrogen, Nitrate (as N) 0.1 7.6 -- --

Sulfate (as S04) 0.2 83.5 -- --

HM-116 HM-116 HM-116

Analytical Method/Analyte Reporting Limit April 2000 July 2000 October 204)0

:hxomium (total) 5 29.8 -- 32.8

A r S

:hlorofonn 0.3 0.3 -- 0.5
1,1-Dichloroethene 0.5 1 -- I

is-1,2-Dichloroetliene 0.5 32' -- 38

rans-1,2-Dichloroethene 0.5 0.9 -- 0.9

l'etrachloroethene (PCE) 0.5 7 J -- 8

I'richloroethene (TCE) 0.5 370' -- 300
Frichiorofluoromethane 0.5 1 -- 2

knalytical Method/Analyte Reporting Limit
HM-123

April 2000
IIM-123

July 2000
}1M-123

October 2000
t
klkalinity. Total (as CaCO3) 5 334 S -- 305 S:sk:i jLp i?- 1T &1 cZ"�7: '
thane 05 0.83 -- 0.65

4ethane 0.5 J 110' -- 70

1,1-Dichioroethane 0.4 0.9 1 0.9
1,1-Dichloroethene 0.5 3 3 2
:hloroform 0.3 0.6 0.7 0.6
:is-1 ,2-Dichloroethene 0.5 540' 550' 550

tans-l,2-Dichloroethene 0.5 14 14 10

l'etrachloroethene (PCE) 0 5 0.7 0.7 0.6

l'richloroethene (TCE) 0.5 3100' 3000' 2700
L7richlorotluoromethane 0.5 ND 0.6 ND
Vinyl chloride 0.5

:hloride (as Cl) 02

3 2 1LwrWrpfWtt
18.7 -- 18.6'

'Jitrogen, Nitrate (as N) 0 1 2.8 •- 3

Sulfate (as 504) 0.2 59.8 -- 62.8'

rotalorganiccathon I I ND -- 1.7

U.S. Air Force Center for Environmental Ercellence
M 'DeI'verthIc,AFCEE¼DO33'R0l-OI 378_cbl-B Zdoc B46 HydMCCOLCZIC. Ix 211/01
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Table B.2 (continued)
Detected Analytical Results from 2000 Quarterly Sampling

NAS For Worth lIRE,
'1

IIM-126 HM-126 HM-126

thalytical Mctbod/Analyteb7ZT Reporting Limit
arsi!1ww

April 2000 July 2000 October 2000iawaicaiszsse
Chloroform 0.3 -- 0.6 --

1,1-Dichloroethane 0.4 -- 0.4
1,1-Dichioroethene 0.5 -- I --

:is-l,2-D,chloroethene 0.5 -- 70' --

tans-i ,2-Dichloroethene 0. S -- 3 --

Fetrachioroethene (PCE) 0.5 -- 1 --

rrichloroethene (TCE)

Analytical Method/Analyte

0.5

Reporting Limit

--

ITMW-O1T
April 2000

1500'
ITMW-O1T
July 2000

--

ITMW-O1T
October 2000

klkalinity, Total (as CaCO3) 5 400 S -- 391 S

viethane 0.5 3.4 I
-- 1.7

Calcium 500 167000 172000 157000

Aagneseum 500 10900 10900 10000

VI anganese 20 227 228 184

v1olybdenum 10 2.3 F 2.9 F ND
Sodium 1000 41900 37500 42100

:is-1,2-Dichloroethene 0.5 3 5 10

rrans-1,2-Djchloroethene 0.5 ND ND 06
n- & p-Xylene (sum of isomers) 0.5 ND 0.2 F ND

frichloroethene (TCE) 0.5 8 13 22wrUia.nae.iaswaeai
:hloride (as CI) 0.2 39.4' -- 37.8

4itrogen, Nitrate (as N) 0.1 0.94 -- 0.72'
Sulfate (as S04) 0.2 104' -- 92'

rota! Organic Carbon 1 1_is -- 1.1s

Analytical MethodfAnalyte Reporting Limit
LFO3-3l)

April 2000
LFO3-31)
July 2000

LFO3-3D
October 2000

'.lethyl ten-butyl ether 0 5 R 2 --

LFOS-01 LFO5-01 LFO5-01
Analytical Method/Analyte Reporting Limit April 2000 July 2000 October 2000

1,1-Dichloroethane 0.4 0.7 0.5 ND

1,l-Dichloroethene 0.5 0.7 ND ND

U.S. Air Force Center for Environmental Etcellence
M DcI,vcnbks\AFCEE\DO33\ROI.Ol 578 bl-B 2 doe B-li HydroceoLogic. Inc VVOL
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Table B.2 (continued)
Detected Analytical Results from 2000 Quarterly Sampling

NAS For Worth JRB

1,2-Dichlorobenzene 0.3 0.3 ND ND
Benzene 0.4 0.4 ND ND

;is-1 ,2-Dichloroethene 0.5 180 V 60! 140

tans-1,2-Dichloroethene 0.5 9 4 4

Frichioroethene (TCE) 0.5 4 J 6 5

Vinyl chloride 0.5 200 V

LF0S-SG

791

LFO5-SG

200

LFOS-SG

Analytical Method/Analyte
(fIMoiiC&)1IIWP

Reporting Limitatann April 2000 July 2000 October 2000t1 SIaidSfl: ig*&i
Mkalinity, Total (as CaCO3) 5

t}c-i7& )t.i
410 S2t -- 387 S

Ethane 0.5 ND --
J

0.59
Ethene 0.5 0.66 -- 0.54
Methane

Volatile Oranic Co ndthb'
0.5 310J' -- L 440!

>bä'MS SW160B71LL -'
1,1-Dichloroethane 0.4 0.4 0.4 ND

1,1-Dichloroethene 0.5 6 5 P 51
l,4-Dichlorobenzene 0.3 2 2 1

Benzene 0.4 0.4 ND ND

Chlorobenzene 0.4 22 1 2J
;is-1,2-Dichloroethene 0.5 220 2.2 280 1.2 300

rans-1,2-Dlchloroethene 0.5 282 282 372

Trichloroethene (TCE) 0.5 8801.2 790 1,2 920

Vinyl chlorideciaitcsW o ?M>/L

0.5

tc!tY$:;
162;tt>:;t 19 J2 16

rr2V
Chloride (as Cl) 0.2 46.5 1,2 51.6'
Sulfate (as 504) 0.2

WiLYStttá
47.6 1.2

'1asSMctraa
-- 706 1.2

nan
Fotal Organic Carbon 1 4.6 S2

MW-53

--

MW-53
3 S

MW-53
Analytical Method/Analytev6aitomtjëw&WiReporting Limit April 2000 July 2000 October 2000gIt. *SSNF?11!*W

Chloroform 0 3 ND ND 0.4
is-1,2-Dichloroethene 0.5 0.8 ND 9
rrichloroethene (TCE) 0.5 10 5 50

Methyl ten-butyl ether 0.5 ND

SPOT3S-5

1

SPOT35-S

--

SPOT3S-5
Analytical Method/Analyte

aro&&w&aan
Reporting Limit April 2000 July 2000 October 2000SZinaaJ

sop ropylbenzene (cumene)

4aphthalene

0.5

J 0.5

-- 28

44!

M \DchvnbksAFtEE\DO33\ROl-0! 518 bI-B 2 dcc

U.S. Air Force Center for Environmental Excellence
B-iS HydroGtcLog,c, Inc 2/110!



HydroGeoLogic, lnc.—2OCOAmwal Report—NAS Foil Worth JRB, Texas

Table B.2 (continued)
Detected Analytical Results from 2000 Quarterly Sampling

NAS For Worth JRB

i-Propylbenzene 0.4 -- 36 --

cec-Butylbenzene 0.5 -- 9 --

en-Buty1benzene 0.5 -- 2 --

Analytical Method/Analyte Reporting Limit
USGSO7T

April 2000
USGSO'7T
July 2000

USGSO'7T
October 2000

\Iuminum 500 -- 1440J --

:&cium 500 -- 106000 --

ron 70 -- 976 --

1agneseum 500 -- 4830 --

vlanganese 20 -- 35.3 --

Sodium 1000 -- 29600 --

retrachioroethene (PCE) 0.5 -- I --
/

I

(nalytical Method/Analyte A Reporting Limit
W-153

April 2000
W-153

July 2000
W-153

October 2001)

1,1-Dichloroethane 0.4 0.5 0.4 ND

1,1-Dichloroethene 0.5 2 2J 2
:hloroform 0.3 0.6 0.6 0.7

,is-1,2-Dich!oroethene 0.5 100' 110' 871.2

rans-1,2-Dichloroethene 0.5 2 1 2
Fetrachioroethene (PCE) 0.5 5 1 5 5

Trichloroethene (ICE) 0.5 700' 730' 530 J"2
Frichlorofluoromethane 0.5 4 3 3

&nalytical Metbod/Analyte Reporting Limit
WHGLRWO1S

April 2000
WUGLRWO15

July 2000
WRGLRWO1S
October 2000uraow7zIaieanInIca

cis-I,2-Dichloroethene 0.5 8 10 17

rans-1,2-Dichloroethene 0.5 ND ND 0.6
Frichioroethene (ICE) 0.5 22 26 36

%nalytical Method/Analyte Reporting Limit
WHGLRWO17

April 2000
WHGLRWO17

July 2000
WBGLRWO17
October 2000

Vinyl acetate 2 -- - -- 3

tnalytical MethodlAnalyte Reporting Limit
WHGLTAOL1

April 2000
WRGLTAO11

July 2000li2I WRGLTAO11
October 2000

IflN4fl&'PLi ,"nrr,m. aa}I -- I. ,rc':ftA( flIO'tflflltr._ii a g flflPVS&UW

Frichioroethene (TCE) I 0.5 I

U.S. Air Force Center for Environmental Excellence
M \DcIivcnbles\AFCEE\I)033\RQl-OI 578_ibl-B 2 doc B- 19 UydmccoLogic. Inc 2/1/01
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Table Wi (continued)
Detected Analytical Results From 2000

Quarterly TCE Plume Monitoring
NAS For Worth JRB

WHGLTA02S WHGLTAO2S WRGLTAO2S
(nalytical Method/Analyte Reporting Limit April 2000 July 2000 October 2000

;is-1,2-Dichloroethene 0.5 4 2 0.8
Frichioroethene (TCE) 0 5 14 7 4

&nalytical Method/Analyte Reporting Limit
WITCTAOO4

April 2000
WITCTAOO4

July 2000
WITCTAOO4
October 2000Itti

1,1-Dichloroethene 0.5 -- 1 J --

is-1,2-Dichloroethene 0.5 -- 19 --

rans-1,2-Dichloroethene 0.5 -- 0.8J --
Fetrachloroethene (PCE) 0.5 -- 0.6 --

frichloroethene (TCE) 0.5 -- 180' --

(nalytical Method/Analyte Reporting Limit
WLTCTAO1O

April 2000
WITCTAO1O

July 2000
WLTCTAO1O
October 2000

FraceElements$Mètais)byICP flflf.SW6O10B(IIc) ' ar p

:alcium 500 93000 -- 80600
[ron 70 9330 -- 3040

4agneseum 500 1 1400 -- 9570
vlanganese 20 2070 -- 865
otassium 5000 ND -- 5490
Sodium 1000 39700 -- 31200
Volatile Orjanlc cJ i'1fiI bt(f/" wbofr newtq.*I__________ 3

t-1,2-Dichloroethene 0.5 2 1 0.6
sop ropylbenzene (cumene) 0.5 ND 0.6 1

rans-l,2-Dichloroethene 0.5 2 0.6 ND
Vinyl chloride 0.5 1 2 ND

i-proplybenzene 0.5 -- -- 1

ec-Butylbenzene 0 5 -- -- 0.8
i-Butlybenzene 0.5 -- -- 1

Analytical Method/Analyte Reporting Limit
WITCTAO17

April 2000
WITCTAO17

July 2000
WITCTAOL7
October 2000W4i1?icv11 NPSIIk?A*!t

rsenic 50 -- -- --
:alcium 500 -- 122000 --

vlagneseum 500 -- 14600 --

Vlanganese 20 -- ND --
'otassium 5000 -- 5060 --
Sodium 1000 -- 35200 --

U.S. Air Force Center for Environmental Excellence
M \DeIlvenbI AFCEE\D033\RO1.OI 578_ibl.B 2 &c B—20 HydroCcoLogic, h VUOI
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Table B.2 (continued)
Detected Analytical Results From 2000

Quarterly TCE Plume Monitoring
NM For Worth JRB

WITCTAOZ4 WITCTAO24 WITCTAO24
Analytical Method/Analyte Re rUn Limit A nI 2000 July 2000 October 2000o.(HSSSWfl

kikalinity, Total (as CaCO3) 5 349 I
-- 338

Ethane 0.5 1.3 L -- 0.59

Ethene 0.5 0.51 -- 0.65

4ethane 0.5 590' -- 1500'

n-anzene

Chloride (as Cl) 0.2 122 J' -- 137'

Sulfate (as S04) 0.2 2 1 ' -- 2.5

Fotal Organic Carbon 1 2.4' -_ . 2.4'
I WJETAS35 WJETA53S WJETAS3S

Analytical Method/Analyte Reporting Limit April 2000 July 2000 October 2000

klkalmity,Total(asCaCO3) 1 349S -- [ 364S

Calcium 500 -- 155000

Magneseuin 500 -- 6930 --

Sodium 1000 -- 23300 --

vlercury j 0.2 F -- 0.51 --

:hlonide (as Cl) 0.2 17.1 -- 16.3'
'itrogen, Nitrate (as N) 0.1 23 -- 2.3

Sulfate (as SO4) 0.2 46.4 -- 45.2
Notes
'Analytical results were taken from the reanalysis of tins sample.

Field duplicate result of the parent sample was used
'Source Jacobs

The analyte was positively identified, the quantitation is an estimate.
S . Screening analytical method
R - The datum was unusable due to serious deficiencies in the ability to meet QC cntena.
ND - Not detected above the PQL.

Not analyzed

U.S. Air Force Center for Environmental Fcellence
M \Deilverablc&ukFCEEDO33\ROI-Oi 578_ibi-a 2 doe B-21 HydrcGeoiagic. Ii 2/i/O!
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DETECTED ANALYTICAL RESULTS FROM
2000 SEMI-ANNUAL AFP 4 SAMPLING
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Table B.3
Detected analytical Results from

2000 Semi-Annual AFP 4 Sampling

flflW________
Air Force Plant 4 F-218 April SW6OIO Chromium, Total 19
Terrace Alluvium cis- 1 .2-Dichloroethene 3,000

Wells SW8260B Trichloroethene 19,000 J
October SWS26OB ds- 1 .2-Dichioroethene 2,000

Trichloroethene 13,000
HM-3 1 April SW8260B cis- 1 ,2-Dichloroethene 99

Trichloroethene 340 1

October SWS26OB cis-l ,2-Dichloroethene 170

trans-i ,2-Dichloroethene 14

Trichloroethene 500

HM-36 April SW8260B cis- 1 ,2-Dichloroethene 54

trans-i ,2-Dichloroethene 3 8
Tnchloroethene 31

October SW82608 cis- i ,2-Dichloroethene 55

trans-I ,2-Dichloroethene 4 5
Trichloroethene 38 1

HM-50

.

April SWS26OB cis-1,2-Dichloroethene 130

Trichloroethene 36

Vinyl Chloride 21

October SW8260B cis-1,2-Dichloroethene 7802

Trichloroethene 59 j2

Vinyl Chloride 140
HM-65 April SW82608 Trichloroethene 1.4 1

kIM-SB April SW6OIOB Chromium, Total 32
SWS26OB cis- 1 ,2-Dichloroethene 280'

traits-i ,2-Dichloroethene 3.5
Tricliloroethene 7,200'

October SW6O1OB Chromium, Total 34
SW8260B cis- 1 ,2-Dichloroethene 440

Trichloroethene 5900
HM-95 April SW6OIOB Chromium, fotai 37

SW8260B cis-1 ,2-Dichloroethene 49

____________ _____________ Trichioroethene 260'
October SW82608 cis-i ,2-Dichioroethene 150

Trichloroethene 610 1
HM- i02 April SWS26OB Trichloroethene 3.7 J

U.S. Air Force Center for Environmental Excellence
M DtIl,cnbIcAAFCEeD033R0l.O1 378_SI-B 3 doe 8-23 HydroGeologic, I' 211/01
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Table B.3 (continued)
Detected analytical Results from

2000 Semi-Annual AFP 4 Sampling

iLteaJflMvafl
Air Force Plant 4
Ferrace Alluvium
Wells (cont'd)

HM-112 April SW6O1OB Chromium, Total 30
SW8260B cis- 1 ,2-Dichloroethene 230

Frichloroethene 4,60W
October SW6O1OB Chromium, Total 25

SW8260B cis- 1 ,2-Dichloroethene 220

Trichloroethene 6900 .1

MW-S April SW82608 Trichloroethene 550,000 .1'
October SW8260B Trichloroethene 820,000

W-149 April SW6O1OB Chromium, Total 436
SWS26OB cis- 1 ,2-Dichloroethene 1,000

traits- 1 ,2-Dichloroethene 5.3

Trichloroethene 11,000
W-157 April SW7471 Lead 101

'JAS Fort Worth
ERa Terrace
ltuvium Wells

GMI-22-03M April SW8260B cis-1,2-Dichloroethene 91

trans-I ,2-mcluoroethene 49

Trichloroethene 9$
October SW8260B cis-i ,2-Dichloroethene 150

trans-i ,2-Dichloroethene 992

Trichloroethene 180

HM- 119 April SW8260B cis- I ,2-Dichloroethene I

Trichloroethene 29 J
October SW82ÔOB Trichloroethene 20

USGSO6T April SW82608 Trichloroethene 12 J

October -__SWS26OB Trichloroethene 17

Notes:
Analytical results were taken from the reanalysis of this sample.

2 Analytical results were taken from the associated field duplicate.

I - The analyte was positively identified, the quantitation is an estimate.
Analytical results were obtained from Jacobs Engineering Group, Inc

U.S. Air Force Center for Environmental Excellence
M \Deiivenbies\AFCEE\D033\ROiOi 578_Wi-B 3 doc B24 HyoGtoi0vc, trc 2/ifOi
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Table B.4
Detected VOC Results from Additional

2000 Groundwater Investigations

0.6

16

666 22)2

0.5
14

U.S. Air Force Center for Environmental Excellence
M \DelIverabIe,\AFCEE\DO33\RelOl 578 bl-R 4 doc B-25 HydroGeologic. lix 2/I/UI

SPOT35-8

:T_ ra
cis-1.2-Dichloroethene 43' 8

WCHMHTAOO8
Vinyl Chloride

trans-i ,2-Dichloroethene 531 -- 10

I'richloroethene (TCE) 25 -- 3

1 ,2,4Trimethylbenzeue

ND

150'

2

180'
1 ,3,5-Trimethylbenzene (Mesitylene) ND -- 4

Benzene 130' -- 120

c,s-1,2-Dichloroethene 2 -- 3

Ethylbenzene 130' -- 150'
lsopropylbenzene (cumene) 18 -- 24

Naphthalene 46' -- 601'
n-Butylbenzene 2 -- 3

u-Propylbenzene 21 -- 28

o-Xylene (1 ,2-dimethylbenzene) 0.6 -- 0.5

)-Cymene (p-isopropyltoluene) 2 -- 3

sec-Butylbenzene 4 -- S

tert-Butylbenzene I -- 2

kOC 4

I,

I

Frichioroethene (TCE) 2D 5
WCHMHTAOO9

•

Chloroform 0.4 -- 0.4

cis-1 ,2-Dichloroethene 6 -- 8

I'etrachloroethene (ICE) 3 1 -- 4 J

Trichloroethene (TCE) 430' - 420 1,2

W1-IGLTAOO9 1, 1-Dichjoroethene 1 -- 1

cis-1,2-Dichloroethene 130' -- 260

Isopropylbenzene (cumene) 0.7 P -- 1

Naphthalene 1 J2 -- ND

sec-Butylbenzene 3 J2 5

tert-Sutylbenzene 1 P -- 2

trans-1,2-Dichloroethene 0.9 J2 -- 0.9

Frichloroethene (TCE) 190' -- 72'
WHGLTAO1O Benzene 1 -- 0.9

cis-1 ,2-Dichloroethene 4 -- 3

p

tert-Butylbenzene

Trichloroethene (TCE)
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Table B.4 (continued)
Detected VOC Results from Additional

2000 Groundwater Investigations

prn1 EIG W
kOC 4 (cont'd) NHGLTAO12 1,1,2-Trichioroethane ND -- 200 J

Benzene 5 J -- ND

cis-1,2-Dichloroethene 2 J -- 2 J

Isopropylbenzene (cumene) 40 J -- 37 J

Naphthalene 8 J -- 9 J

n-Butylbenzene ND -- 9 J

n-Propylbenzene 39 J -- 33 J

sec-Butylbenzene ND -- 18 J

tert-Butylbeuzene 4 .1 -- 5 J
trans-1,2-Dichloroethene 0.6 J -- 08 J

WHGLTA014 1,1-Dichloroethene 0.6 -- 0.7
Benzene 2 -- ND

cis-1,2-Dichloroethene 98' -- 110'
tert-Butylbenzene 0.9 -- 0.9

trans-1,2-Dichloroethene 130' -- 140'

SWMU 68 and AOC 7 SD13-01
I'richloroethene (TCE)

1,2,3-Trichlorobenzene

10

ND

--
-- 4

6

Chlorobenzene 2 -- 1

Chioromethane ND -- 05
Hexachiorobutadiene ND -- 0.5

lsopropylbenzene (cumene) 16 -- 9

n-Butylbenzene 3 -- 3

a-Propylbenzene 13 -- 6
sec-Butylbenzene 10 -- 8

tert-Butylbenzene 9 -- 8
SD 13-02 lsopropylbenzene (cumene) 9 -- ND

ri-Butylbenzene 0.6 -- ND

-Propy1benzene 4 -- ND

sec-Butylbenzene 2 -- ND

tert-Butylbenzene 5 -- 1

Toluene ND -- 0.7
Methyl tert-butyl ether I -- --

SD13-04 Chlorobenzene 0.8 -- ND

Isopropylbenzene (cumene)
n-Butylbenzene

42'
3

-- 13

2

U.S. Air Force Center for Environmental Excellence
M \Delivcnbln\AFCEE\D033\ROl.OI 578 tbI-B 4 doe B-26 HydroGeoLogic, Inc 2/VOl
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Table BA (continued)
Detected VOC Results from Additional

2000 Groundwater Investigations

U.S. Air Force Center for Environmental Excellence
B-27

I

SWMU 68 and AOC 7

:cont'd)

,

5D13-04 (cont'd) i-Propylbenzene 35 -- 7

sec-Butylbenzene 8 -- 5

tert-Butylbenzene 6 -- 7

ST 14-03 Isopropylbenzene (cumene) ND -- 0.7

tert-Butylbenzene 3 -- 3

roluene 3 -- ND

Frichioroethene (TCE) 0.8 -- ND

ST14-27 tert-Butylbenzene ND -- 3
ST14-W16 Benzene ND -- 1

lsopropylbenzene (cumene) 10 -- 7
Methylene Chloride ND -- 0.5 3

Naphthalene S J -- 2 3

n-Propylbenzene 8 -- 6

sec-Butylbenzene 0 6 -- ND

tert-Butylbenzene 5 -- S

ST14-W21 1,1,2-Trichioroethane ND -- 2
Isopropylbenzene (dumene) 15 -- 17

n-Propylbenzene 0.9 J -- 0 9
tert-Butylbenzene 4 -- 3

OC 1

p

I3GSMWO3 1,2,4-Trimethylbenzene 77 -- 12

I .3,5-Trimethylbeazene (Mesitylene) 12 -- 3

Benzene 2,300' -- 2000'

Ethylbenzene 220' -- 20

Isopropylbenzene (cumene) 66 -- 45'

n, p-Xylene (sum of isomers) 140 -- 54

Naphthalene 300' -- 310'

n-Butylbenzene 13 -- ND

i-Propylbenzene 180 -- 110'

)-Xylene (1 ,2-Dimethylbenzene) 8 -- 3

sec-Butylbenzene 8 -- 6

Methyl tert-butyl ether ND -- 11

roluene 21 -- 19

BGSMWO5 cu, p-Xylene (sum of isomers) 0.4 F -- 0.6

1,2,4-Trimethylbenzene 0.7 -- 0.8
at, p-Xylene (sum of isomers) 0.9 -- 0.8

Naphthalene 0.8 -- 11d

M Dctrvtnblcs\AFCEE\DO33\Rfll.Ol 578jb1-3 4 doe HydroGeoLogio. li 2/1/01
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Table B.4 (continued)
Detected VOC Results from Additional

2000 Groundwater Investigations

AOC 1 (Cont'd) 3GSMWO6 (cont'd) n-Propylbenzene

Ethylbenzene

SAV2 1 ,2,4-Trimethylbenzene

06 -- 0.4

ND -- 0.6

150' 6102

22 2

U.S. Air Force Center for Environmental Excellence
M \DvIivnblesAFCEE\DO33\ROI.0I 578_tbI-R 4 ôoc B-28 HydmGeoL.oc. lz 2/1/01

JRt1;
Benzene ND -- 0.6

MW-S Methyl tert-butyl ether ND -- 4 J
MW1O 1,2,4-Trimethylbeozene 2,700' -- 2100'

1,3,5-Trimethylbenzene (Mesitylene) 550' -- 650

Beazene 1,400' -- 870'

Ethylbeazene 3,500' -- 3300'

Isopropylbenzene (cumene) 220' -- 230

m, p-Xylene (sum of isomers) 7,800' -- 5300'

Naplithalene 1,100' -- 820'

n-Butytbenzene 42 -- ND

n-Propylbenzene 380' -- 410

o-Xylene (1,2-Dimethylbenzene) 1,900' -- 1500'

p-Cymene (p-lsopropyltoluene) 11 -- 16

sec-Butylbenzene 12 -- 20

Methyl tert-butyl ether ND -- 100 J

roluene 490' -- 410

I ,3,5-Trimethylbenzene (Mesitylene) 43' -- 110 P

Benzene 330' -- 7202
Chloroform 3 J -- ND

Ethylbenzene 260' -- 860

Isopropylbenzene (eumene) ND -- 330 2

ii, p-Xylene (sum of isomers) 200' -- 780 2

Naphthalene 590' 7002

i-Butylbenzene 90' ND

i-Propylbenzene 720' -- 940 2

o-Xylene (1 ,2-Dimethylbenzene) 4 J -- ND

)-Cymene (p-Isopropyltoluene) 2 J -- ND

sec-Butylbenzene 47' -- ND

Methyl tert-butyl ether ND -- 180 J2

Foluene 12 J a
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Table B.4 (continued)
Detected VOC Results from Additional

2000 Groundwater InvestigationsONr.afjI
AOC 1 (Cont'd) WHGLTAO36 1,2,4-Trimethylbenzene -- -- 0.8

Benzene -- -- 1

lsopropylbenzene (cumene) -- -- 7

m, p-Xylene (sum of isomers) -- -- 0.6

n-Propytbenzene -- -- 4

sec-Butylbenzeue -- -- 1

tert-Butylbenzene -- -- 1

WHGLTAO37 1,2,4-Trimethylbenzene -- -- 20001

1 ,3,5-Trimethylbenzene (Mesitylene) -- -- 550'

Benzene

Chioromethane

Ethytbenzene
lsopropylbenzene (cumene)

B, p-Xylene (sum of isomers)
-

--
--

--
--
--

--
--

--
--

--

3600'
6

3900'
170

9100'

, Naphthalene -- -- 1100'

n-Butylbenzene -- -- 40

n-Propylbenzene -- 270'

o-Xylene (1 ,2-Dimethylbenzene) -- -- 400'
-Cymene (p-Isopropyltoluene) -- -- 29

roluene -- -- 3400'
OC 13 WITCTAO4O cis-1,2-Dichloroethene -- 13

m, p-Xylene (sum of isomers) -- -- 0.8

trans-1,2-Dichloroethene -- -- 0.9

rrichloroethene (TCE) -- -- 54'
WITCTAO41 1,1-Dichloroethane -- -- 2

m, p-Xylene (sum of isomers) -- -- 0.8

Frichioroethene (TCE) -- -- I
WITCTAO42 Frictiloroethene (TC€) -- 0.7
WITCTAO43 1 ,2,4-Trimethylbenzene -- 0.6

Ethylbenzene -- -- 1

m, p-Xylene (sum of isomers) -- -- 3

o-Xylene (1 ,2-Dimethylbenzene) -- -- 0.7
Foluene -- -- 0.5
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Table B.4 (continued)
Detected VOC Results from Additional

2000 Groundwater Investigations

kQtErGflfl_R.FI Phase III Landfills LFO1-1F sec-Butylbenzene

tert-Butylbenzene

4 J -- --

2 J -- --

HM-127 Calcium 132,000 -- --

iron 196 J -- --

Magnesium 7,330 -- --

Sodium 35,000 -- --

WHGLTA7O3 Chlorobenzene 0.4.1 -- --

WHGLTA7O4 Beuzene 4 25 --

Isopropylbenzene (cumene) 1 ND --

sec-Butylbenzene 8 ND --

tert-Butylbenzene 1 ND --

cis-1,2-Dichloroethene ND 0.7 --

Vinyl Chloride ND 09 --

WHGLTA7O5 cis-1,2-Dichloroethene -- 12 --

trans-i ,2-Dichloroethene -- 3 --

WHGLTA7O6
Vinyl Chloride
:is-i ,2-Dichloroethene

--
--

2

20 --

tans-i ,2-Dichloroethene -- 1 --

trichioroethene (TCE) — S --

Vinyl Chloride -- 2 --

WAA's WCIIMHTAO12 Vinyl Chloride -- -- 3

WHGLTA026 1, 1-Djcffloroethene 0.9 -- --

is-1 ,2-Dichloroethene 791 ...

I'etrachloroetheiie 1 --

trans-i ,2-Dichloroethene 5 -- --

rrichloroethene (ICE) 440' --

rrichloronuoromethane 0.7 -- --

WHGLTAO2S Benzene -- -- 2
Vinyl Chloride - 12 .1

WITCTAO3 1 cis- 1 ,2-Dichloroethene 2 -- --

tans-i .2-Dichioroethene 1 -- --

Vinyl chloride 3 -- --

WITCTAO34 Fetrachloroethene (PCE) 3 -- 4

M \Dc1wtnb1cs'AFCEEDC33\RC1-CL 57tb144 doe

U.S. Air Force Center for Environmental Excellence
8-30 HydcoGeolsjtc. tic Vt/CL
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Table B.4 (continued)
Detected VOC Results from Additional

2000 Groundwater Investigations

pGG ,2,2g

GR W
Paluxy Wells WHGLPAO0I eisA .2-Dichloroethene -- -- 2

Bromothloromethane -- -- 0.4
Chloroform -- -- 4
Methylene Chloride -- -- 0.5 J

Frichioroethene (TCE) -- -- 4
Note: The April 2000, Final Basewide Groundwater Samplmg and Analysis Program contained data for WHGLTAO27 mAppendix Table
B.6 This well name, WHGLTAO2I, was inadvertently duplicated and results presented in the April 2000 Quarterly, Appendix Table 8.6 are associated
with the UST Investigation, not the Waste Accumulation Areas (WAA). The new UST well name is W}1GL1427-2 and the WAA well
will remain as WHGLTAO27

Analytical results were taken from the reanalysis of this sample.
The results were taken from the associated field duplicate.

Not analyzed
ND - Not detected or detected below the PQL

- Theanalyte was positively identified, the quantuation is an estimate
Underlined results represent values detected above RES 2 levels

U.S. Air Force Center for Environmental Excellence
M Dcl,vtnbIc,\AFCEt\DO33ROl.OI 57!_thi-B 4 doc 8-31 HydroGcoI.sic, Inc 211/01
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